
Natural Propagation and Habitat Improvement

Volume I - Oregon

Final and Annual Reports, 1984

Published by
Department of Energy

Bonneville Power Administration
Division of Fish and Wildlife

January 1986



VOLUME I
OREGON

TABLE OF CONTENTS

CLACKAMAS  RIVER SUBBASIN

Fisheries Enhancement in the Fish Creek Basin - An
Evaluation of In-channel and Offchannel Projects,
1984  - USFS  PNW Forest and Range Experiment Station

Separate
Supplement

HOOD RIVER SUBBASIN

Hood River Passage - Oregon Department of Fish and
Wild l i fe

Upper Lake Branch Channel Rehabilitation and Habitat
Improvement - Mount Hood National Forest (NF)

DESCHUTES RIVER SUBBASIN

Deschutes  River Gravel Study -  Buell &  Associates Separate
Supplement

Warm Springs and Tribes Inventory - Warm Springs Tribe Separate
Supplement

White River Falls Passage - ODFW, Mount Hood FSI, and Separate
Ott Water Engineers Supplement

JOHN DAY RIVER SUBBASIN

Spring Chinook Studies in the John Day River, John
Day Salmon Studies - Oregon Department of Fish and
Wild l i fe

John Day River Habitat Enhancement - Oregon Department
of Fish and Wildlife

North Fork John Day River Habitat Improvement - Umatilla  NF

East Fork Beech Creek and Canyon Creek Habitat
Improvement - Malheur NF

Cottonwood Creek Habitat Improvement - Burns District,
Bureau of Land Management

Channel Modification for Fish Passage on Umatilla  River -
U.S. Army Corps of Engineers



UMATILLA RIVER SUBBASIN

A Comprehensive Plan for Rehabilitation of Anadromous
Fish Stocks in the Umatilla  River - Oregon Department
of Fish and Wildlife

Fish Passage Improvements at Three Mile Falls Diversion
Dam, Umatilla  River, Oregon - Bureau of Reclamation

Habitat Quality and Anadromous  Production Potentials on
the Warm Springs Indian Reservation - Warm Springs Tribe

GRANDE  RONDE  RIVER

Grande Ronde  Habitat Improvement Project Joseph Creek
Drainage - Oregon Department of Fish and Wildlife

Peavine Creek Enhancement - Wallowa-Whitman NF

Grande Ronde  River Habitat Enhancement - Wallowa-Whitman NF
Elk Creek Enhancement
Inventory Design and Pre-Activity  Monitoring Phase on

Sheep Creek

(6283N)



HOOD RIVER FISH PASSAGE'

Completion Report for

Task I: Preliminary Design for Weir and Ladder

Agency: Oregon Department of Fish 6 Wildlife

Project Leader: Paul Johnson

BPA Contract No: DE-A179-83BP1l990

BPA Project No: 83-341

Period Covered: August 1, 1984 through February 28, 1985



WEST FORK HOOD RIVER
MOVING FALLS FISHWAY

TASK I - PRELIMINARY DESIGN

The completion report submitted in September 1984 gives the

backgroun d and proposed solution to stabilization and fish passage

A geotechnical investigation was conducted by Rittenhouse-

Zema  Associates, Inc. in December to determine soil conditions

an d allowable soil bearing pressures for foundation design.

Chickering Green Empire, Inc. have completed a topographic map

O f t h e falls area in February.

Based on the above information we have prepared preliminary

plans for two schemes to provide fish passage and falls stabili-

zation.

Scheme I is a weir fishway similar to the one indicated on

Figure i in the completion report. Scheme II is a series of 12

weirs forming 2' high steps with 200 foot long pools which approach-

t h e  s l o p e  o f  t h e original river bottom slope.

Fish counting facilities are included at the upper end of

the fishway in Scheme I. In Scheme II, a fish counting facility

is assumedd to be installed at Punchbowl Falls Fishway 2% miles

down s tream .

Scheme I (Sheets 1 and 2)

Scheme I consists of a 60' wide concrete spillway over a

22 foot high ogee shaped crest with a slotted bucket at the bottom

to dissipate the water energy. The fishway is a 6 foot wide weir

type with submerged orifices, and pools are 10 feet long with a

one foot raise between pools.
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Wing walls will extend from the sides of the spillway on

either bank to the top of the river bank. These wing walls will

be 10 feet in elevation above the spillway crest to keep water

flows over the spillway and prevent bank erosion. Additional

walls will be extended from the base of the spillway to 20 feet

downstream along each bank to reduceerosionof the banks.

Rock will be used to fill the hole between the concrete

spillway dam and the face of the falls upstream of the dam.

Construction will be accomplished by first diverting the

river to the east bank and constructing the sides and bottom

of the fishway along the west bank without weirs. When the

fishway channel is completed, the river will be diverted through

1L*A while the main spillway dam is being constructed. After the

spillway dam is completed, the fishway will be dried up again

and the fishway will be constructed.

At the foot of the spillway, a l+ foot thick mat of gabions

will extend downstream 36 feet to reduce erosion of tIhe river bed.

It is not clear to us at present whether counting of fish

passing this project is needed. If fish counting is needed, one

way that it might be accomplished would be to guide fish past a

window where a battery powered camera and electronic flash would

record each fish. An automatic trip device would be used to

trigger the camera when each fish passed.

Scheme II (Sheets 3 and 4)

Scheme II consists of 12 concrete weirs placed across the

river to form pools 20 feet long with a change in elevation of

two feet between pools- The weirs vary in height from 6 to 12

feet and are 18 inches thick. Ten foot wide footings will be
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placed under five of the weirs for stability. A center dividing

wall 12 inches thick will serve as additional bracing and aid

in diversion of the river for construction.

The top of the weirs have a two foot deep V-shaped section

at the center to channel low flows into the middle. To aid fish

passage there is an 18 inch square submerged orifice near the

center.

A mat of gabions one foot thick will extend downstream 36

feet below weir 1 (furthest downstream) and under all the pools

to prevent erosion. Rock will be placed on the gabions to 3 feet

below the top of weirs to form the new river bottom.

Consatructi o n  will be accomplished by diverting the river

below the falls to the east side and installing the west half

O f weirs 1 through 10. W e i r s  11 and 12 will be fully completed.

The Ri v er will then be diverted to the west side through openings

left in each weir, and the east half of weirs 1 through 10 would

be
-- -

installed. Following weir construction, gabions and rock fill

will be completed. Precast closure planks will then be installed

in diversion channel openings on the west side. Other diversion

works would then be removed and the river returned to normal flow

over the weirs.

There is no practical way to count fish at this project

under Scheme II. The best way to count the fish, if it is neces-

sary to do so, would be to modify the fishway at Punchbowl Falls

2% miles below this site. Modifications to the Punchbowl Fishway

would include leads to guide fish past a window in a watertight

steel enclosure with an automatic trip system for a camera and

electronic flash.
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Summary

In summation, both schemes have advantages and disadvantages

but Scheme II appears to be the best choice because of two big

advantages. First, it would provide the easiest passage for the

fish through the area and it is also less costly to construct

with lower maintenance costs.

Scheme I

Advantages:

1. Counting of fish at site.

2. Construction in the river would be easier because of simpler
river diversion.

Disadvantages:

1 .  Fishway causes more stress to fish. Delay in passage and
fallback may occur.

2. Higher construction costs.

3. Delay and concentration of fish at the entrance to the fishway
would encourage poaching.

4 . Higher and more frequent maintenance cost.

5.  More complicated design of weir (spillway).

Scheme II

Advantages:

1. Fish passage would occur under more natural conditions.

2. Lower construction costs.

3. Less subject to significant damage.

4. Less concrete and perhaps faster construction.

5. Easier design.

Disadvantages:

1. More difficult river diversion.

2. No counting of fish at site.
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3. More imported rock fill required.

4, Design is for a 2 foot rise between pools. A 1 foot rise
between pools is standard for fishways.

We would therefore suggest that Scheme II be used for final

design and construction, and propose the following schedule for

project completion.
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Construction Cost Estimates

Scheme I

1.1. Excavation - 2,000 cy @ $20

2. Concrete - 2,720 cy @ $180

3. Rock fill - 500 cy @ $20

14. Gabions - 250 sy @ $40

5. River diversion - lump sum

6. Mobilization - lump sum

7. Fish counting facility a/

Subtotal

Contingency 15%

Total

1
 Excavation - 750 cy @ $20

2. Concrete - 760 cy 2 $250

3. ?.czk I'ill - 3,800 cy @ $20

4.- . Gabions - 850 sy 2 $30

5. River diversion - lump sum

6. . Mobilization - lump sum

7. Fish a/co-tinting facility at -
Punchbowl Falls

Subtotal

Contingency 15%

Total

= $40,000

= 490,000

= 10,000

= 10,000

= 20,000

= 10,000

= 10,000

$590,000

90,000

$580,000

= $ 15,000

= 190,000

= 76,000

= 26,000

= 40,000

= 10,000

= 8,000

$365,000

55,000

$420,000

a / Stream surveys are estimated to cost about $2,000 per year
if used in place of a counter in a fishway, but results are not
as accurate using surveys.
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West E ork Hood R i v e r  a n d  i t s  m a j o r  tributary, L a k e  Branch Creek, are the most
inportant producers o f anadromous fish in the Hood River system with more
that 23 miles o f fish habitat  avai lab le .  The  major i ty  o f  the  habi tat  i s
utilized by summer steelhead and resident trout with occasional use by a
remnant run of spring chinook. Currently, anadromous f i sh  producton  in  these
streams is less than 50% of potential. A number of factors including
obstructed upstream passage, locally limited spawning and rearing habitat,
and  severe ly  a l tered  channel  sec t ions  appear  respons ib le  for  th is  dec l ine  in
production.

Hiatotically,, fish passage on the West Fork Hood River was suitable. How-
ever, within  the  last  10 to  15 years , hydraulic cutting of the channel at
River Mile 3.0 has exposed a broad band of cemented sand and gravel. Erosion
of the stream bottom at this point has created a falls approx imately 10 feet
high. Upstream migration of the falls is occurring at the rate of about 5
feet per year. At the present time few if any anadromous fish pass above the
f a l l s .  Correction of the passage problem will allow full utilization of the
system which has the potential to produce an estimated 2,000 adult summer
steelhead.

In June, 1983,  the Bonneville Power Administration (BPA)  contracted with ODFW
to  improve  f i sh  passage  over  the  fa l l s .  The  pro ject  i s  be ing  carr ied  out
under the Northwest Power Planning Council’s Columbia River Basin Fish and
Wildlif e Program, Measure 704 (D)(l).

BACKGROUND

T h e  f a l l s  i s  l o c a t e d  in  T.lN., B.9E. (W.M.), near the center of Section 14,
about 1.8 miles downstream (northeast) from the Lost Lake Road bridge over
t h e  r i v e r .  The area is characterized by a broad, flat river channel,
narrowing at the site of the falls. The  fa l l6  i s  c u r  rently over  12 f e e t
high and the pool below the fall6 approximately 15 feet deep. The stream
below the falls is about 25 feet wide and four to eight feet deep. During
high water the upstream floodplain width appears to be about 100 feet wide
and dowstream approximately 60 feet wide.

Various alternatives to provide fish access to the area above the falls have
been evaluated .  These  are : 1) allow the fall6 to erode and take no correc-
tive action, 2) allow fall6 to erode and do annual blasting in an attempt to
maintain fish passage, 3) trap fish below the fall6 and transport them above
the falls, and 4) stabilize the fall6 and construct a fishway.

The falls is currently over 12 feet high and upstream migration is continuing
to occur. Few if any fish are able to pa66 the fall6 at present. Failure to
take action will remove approximately 23 miles of andromous fish habitat from
production.

ODFW has made several attempt6 in the past to slow the erosion by filling
with boulders and reducing the gradient by blasting. Blasting ha6 also been
used to improve passage conditions over the falls. These efforts have not

1
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been effective.  Since the falls are continually eroding, improvements made
1in one  year  are  los t  by  the  next  year .  Such work is costly and time
consuming and h a s not resulted in a permenant solution to the problem.

We h a v e  als o  examined the possibility of trapping the fish below the falls
and trans porting then above. To accomplish this task a weir and trap or
col lect ion faci l i ty , with adequate access, would have to be built below the
f a l l s .  The falls is located in an area where a trap would be difficult and
expensive to construct and maintain.
the trap would be incurred.

Annual costs to maintain and operate
In addition, this type of operation may stress

fish to the point that either death or reduced spawning success may occur.
We do not view trapping and hauling fish a6 a viable long-term solution. If
we are to build a weir, then passage should be provided over the weir.

A final alternative is to stabilize the river bed to prevent further erosion
and provide passage over the falls. We believe this alternative will provide
the best long-term solution.

In order to evaluate this alternative,
Rittenhouse-Zeman & Associates,

we retained a geotechnical consultant,
to identify the erosional mechanisms that has

created the falls and suggest alternative6 and estimated costs for stabiliza-
tion. The consultant considered but did not design fish passage when
suggesting alternatives.

We subsequently reviewed each design alternative recommended by the
consultants.

RESULTS

The consultants conducted field explorations and studies relating to the
underlying mechanism of the falls regression. Based on these studies, they
concluded that the lover reach of the stream has eroded through a resistant
layer of volcanic ash and is now cutting deeply into a less resistant layer
of cemented sand and gravel (Phase I Report, November 1983). This layer
underlie6 the entire falls area and extends laterally t o  considerable
distance6 both upstream and downstream. A6 the erosional processes continue,
the fall6 will move upstream, increasing in height while the downstream side
continues to erode, maintaining a relatively flat gradient.

Eight possible design alternatives were presented to stabilize the falls
(Table 1). Each focused on the protection of the layer of partially cemented
sand and gravel by an erosion resistant cap, by a reduction of stream
velocity, or some combination of the two. Only solution6 that maintained the
current stream configuration were considered since any significant modifica-
tion of river flow would likely result in new and unpredictable points of
errosion.

The consultant6 recommended the gabion check dam, the drilled pier cofferdam,
and the vertical cut-off wall be considered for further evaluation. We
reviewed each recommendation based on 1) success of stabilizing movement of
the falls, 2) longevity of structure, 3) maintenace,  and 4) potential to pro-
vide fish passage.’

2
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Gabion Check Dam

  
 Gabion consist of wire mesh baskets, filled with native gravels. They

are extremely flexible and have the ability to absorb a great deal of
energy without  fa i lure .  They may be capped with a heavily reinforced
layer of  concrete.

A gabion dam is one of the three alternatives recommended for further
consideration by the consultant. Although this type of structure is 20 -
33% cheaper on initial  construction cost, the  expected  l i f e  i s  on ly  10
years and its annual maintenance cost would be high because of the
proposed layout.

Fish passage would be relatively diff icult to construct and maintain.
Therefore, we do n o t  recommend a gabion check dam be constructed.

Concrete Pavement

This alternative consists of  grading the falls to a uniform slope,  pave
the slope with a layer of reinforced concrete, and  insta l l  a  boulder  f i l l
below to l imit scour.

We recommend this alternative be rejected because of  initial  high costs,
potential scouring and undercutting of footings, and the difficulty to
install an acceptable fish passage system around the structure.

Concrete Weir .

A concrete weir described for this project is a concrete dam with wing-
wal ls .

We recommend this alternative be further considered with some modifica-
tions including cut-off walls and added bank protection. The height of
the weir could be set to produce an upper pool to aid in the fish passage.

Cable Net

This alternative would consist of  f lattening the slope,  blanketing the
slope with three foot diameter or larger boulders and restraining the
boulders with a cable grid.

Installing a grid of  cables holding boulders on a constructed slope is not
recommended because of the relatively short life span and high maintenance
c o s t s .  Difficulties in providing fish passage around the cable net is
also an important consideration against this system.

Drilled Pier Cofferdam

This solution consists of  installing dril led piers downstream from the
water fa l l .  The piers would be grouted below the creek bottom and formed
above.

Installing a system of drilled piers across the stream would be difficult

4



t o construct SO as to prevent damage of  large rolling rock and scouring at
the toe. Parts of  the dril led pier could possibly be combined with the
concrete weir f o r  a b e t t e r  system.

Steeli “Ii” Pile Wall and Lagging

This scheme would be similar to the drilled pier solution. Holes would be
dril led and heavy steel “H” sections installed and grouted in place.
Lagging would span between the “H” sections and backfill placed to absorb
impact loading.

Because of  diff iculties in construction and relatively short life span,
this system is not recommended. The structure would be subject to severe
damage from large rolling rocks.

Vert i ca l  Cut -o f f  Wal l

For this scheme a slot is excavated behind-the existing falls and a
concrete wall is poured in place.

Even though the consultants recommended further consideration, this scheme
of cutting a trench above the falls, constructing a tied back concrete
wall and letting the falls work upstream to the location is rejected. The
main points against this proposal are the additional erosion allowed and
difficulties in providing adequate entrance to the fish passageway.

Armor/Rip-rap

Providing rip-rap suitable to stop the erosion has a very short life with
very high annual maintenance cost. This alternative is not considered to
be a viable or permanent solution. It would also be difficult to secure
good entrance to the fish passageway.

From our analysis, we recommend a concrete weir be built to stabilize the
falls and a fish passage facility be constructed to successfully pass the
fish above the weir.

RECOMMENDATION

We believe a weir and fishway are the best long-term solution to provide fish
passage over the falls. (fig. 1). The weir would be a monolithic structure
to resist large boulders that are expected to impact on the structure. The
weir would probably require a pile foundation and cut- off which now
indicates the best solution, and the one we recommend, is either a
drilled-pier cofferdam or concrete weir, or a combination of the two.

We would propose to build a formal fishway on the left bank in conjunction
with the dam. We recommend a simple step-and-pool fishway with 1 on 10 slope
similar to the one at the Punchbowl Falls near the mouth of the West Fork
Hood River. The structure will require reinforced concrete foundation,
floor, walls and weirs. Minimum width would be six feet, and total length is
expected to be about 120 feet.

5
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Using the consultants estimated cost of $200,000  for the concrete weir and
ODFW Estimated costated cost of $140,000  for a fishway, we originally estimated

trri;n and construction costs to be approximately $385,000. This constuction
est imate  was  transmitted  to  BPA by  le t ter  on  July  19, 1984. However, in
further reviewing the consultants estimated cost of weir construction, we
believe they underestimated actual cost. Depending on the final desgn of the
weir, to ta l  project costs may approach  $750,000.  A  f ina l  cost  est imate  wi l l
be developed during preliminary design.

The schedule of design and construction, based on construction at low water
levels, would be a6 follows:

Task Time Period

1. Preliminary Design
(including topographic survey
& geotech investigation; final
report)

September - November 1984

2. Final Design & Review November - February 1985

3. Bidding & Award February - March 1985

4. Construction Contract Apr i l - October 1985

BENEFIT ANALYSIS

A benefit analysis was done based on the increased escapement of adult
steelhead over the falls as a result of  the construction of  a fish passage
improvement structure. Steelhead escapement was used since they are the
primary species expected to utilize the area. Although we assume that at the
present time few if any fish pass above the falls, we analyzed benefits
assuming a current passage success of 0% (Table 2) and 20 % (Table 3).
Project life was estimated to be 20 years. Assistance with the analysis was
provided by ODFW and USFS economists.

Benefit6 derived from this project were estimated to be approximately $2.8
million with 0% escapement and $ 1.7 million with a 20% escapement rate.
Based on an estimated cost of $340,000 to $750,000 to build a weir and
construct a fish passage facility, the cost:benefit  ratio would be favorable.

ENVIRONMENTAL ASSESSMENT 

BPA is required to prepare an Environmental Assessment (EA) of each project
funded under the Fish and Wildlife Program. Preliminary information for the
EA was provided to Ms. Kevin Ward, BPA Environmental Specialist, on August
28, 1984. Additional background material will be made available as requested
by BPA.
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T a b  l e  2. West Fork Hood River passage benefit  analysis assuming 0%
passage of adult summer steelhead.

Summer steelhead (StS) spawning area available:
(23 miles @ ave. of 30 ft wide)

84 acre6

Assume 0% passage:
(smolt production OX, or 0 smolts/acre)

0 smolts/acre

Passage will increase smolt production to: 350 smolts/acre 1/

Increase in smolt  production:
(350 smolts/ac/yr X 84 acres = 29,000 molts)

29,000 smolts

Value per year of increased production:
(29,400  smotls X .08 smolt to adult survival rate
- 2,352 adults X 1:l catch:escapement
= 1,176 escapement X $179 /escaped fish 2/
= $ 210,500 per year

$ 210,500

Project life of 20 year6 @ 4% = factor of 13.59

Benefit: $ 2,860,700
(d iscount  benef i t  o f  13.59 x $ 210,504 = $  2,860,700)

l/ Based on resident trout sampling report. Resident Trout Population
Assessment, 1982. Cain. Shoved average of about 330 legal trout

per acre in upper Hood River tributaries.

2/ Values per Meyer, 1982.



Table 3. West Fork Hood River passage benefit analysis assuming 20%
passage of adult summer steelhead.

Summer steelhead (StS) spawning area available:
(23 m i l e s  @ a v e .  o f  30 ft w i d e )

84 a c r e s

Assume  20% p a s s a g e :
(smolt p r o d u c t i o n  40%, o r  140 smolts/acre)

140 smolts/acre

Passage will  increase smolt production to: 350 smolts/acre l/

Increase in smolt production:
(210 smolts/ac/yr X 84 acre6 = 17,640 smolts)

17,640 smolts

Value per year of increased production:
(17,640 smolts X .08 smolt to adult survival rate

= 1,411 a d u l t 6  X  1:1 catch:escapement
= 706 escapement X $179  /escaped fish 2/
= $ 126,375 per year

$ 126,375

P r o j e c t  l i f e  o f  20 y e a r s  @ 4% = f a c t o r  o f  13.59

Benefit: $ 1,717,400
( d i s c o u n t  b e n e f i t  o f  13.59 x  $  126,375  = $  1,717,400)

l/ Based on resident trout sampling report. Resident Trout Population .
Assessment, 1982. Cain. Shoved average of about 330 legal trout

per acre in upper Hood River tributaries.

2/ V a l u e s  p e r  M e y e r ,  1982.

9



-  ;--- - - -  - - - -. . .L&,2L,,L w--1

?leyer, P h i l i p  A .  1982. N e t  Ecort?ziz  7;l-le.s fcr E;lzr: rzi 5;eelkez.C i ron
t h e  Coulmbia R i v e r  System. l”., -e----.-s  -.\ _s -=-----;a \ - e - e - - - - - - ‘1-m  .r,-- I’ c.--,, _ s-e -- ..*., Me ,t 0 z- 3, u.r*
Dept. of COmsuerce.

Bittenhouse-Zeman  & A s s o c i a t e s .  :!s. i.xcr L :ezsikiil;y St&p -  Eood
River Fall6 Stabilization. 10 ;;.

. . . . .. . . .._.
m......
. . . . . . . -.
_..... -.
. . . . . .

. . . . . .

:I. :..
.

.: ..:
. . . .

10



UPPER LAKE BRANCH CHANNEL REHABIL ITATION
AND HABITAT IMPROVEMENT

BY

KEN MacDONALD - FISHERY BIOLOGIST
RICHARD RAGAN - HYDROLOGIST

HOOD RIVER RANGER DISTRICT
MT. HOOD NAT IONAL FOREST

MT. HOOD, OREGON

FUNDED BY

BONNEVILLE POWER ADMINISTRATION
DIVISION OF FISH AND WILDLIFE

AGREEMENT NO. : DE-AI79-84 BP 16726
PROJECT NO.: 84-11



ABSTRACT

Lake Branch of the West Fork Hood River is an Important producer of summer
steelhead trout. Habitat for spring chinook exists throughout Lake Branch
and spring chinook are being Introduced through a STEP hatch box project.
Anadromous fish habitat Is generally good, but Is locally limited by
marginal spawning habitat, low flow rearing habitat, and possibly
overwintering habitat.

The I984 project represents the second phase of a planned five-year
anadromous fish enhancement program In the West Fork Hood River Drainage.
The project area was obtained by the Mt. Hood National Forest from Hood
River County through a land exchange In 1981. Past management activites
removed most of the overstory vegetation and instream woody structure
resulting in an unstable channel with little spawning habitat and poor
quality rearing habitat in the project reach. The objectives of this
project were to increase low flow rearing habitat, provide spawning
habitat, and test a variety of structures for future project work on Lake
Branch.

Eleven structures were placed In the main channel of Lake Branch and twelve
structures were placed in an excavated side channel. The structures,
constructed with large timbers and boulders, provide hydraul ic controls
that concentrate flow to create scour or form drops to create plunge
pool s. The excavated side channel will provide spawning and year around
reaing habitat.

Work in the next ficcal year will include excavation of two side channels,
bou l der placement, berm construction, and development of an enhancement
plan for the West Fork drainage.
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The Lake Branch of the West Fork of Hood River Is an Important producer of
SUAII)B~  steelhead trout wIthIn the Hood River DraInage. W Inter steel head
may use Lake Branch but thetr  presence has not been confirmed. The Oregon
Department of Fish and WIldI Ife (ODFbW) augments natural summer steelhead
productfon  In Lake Branch and the West Fork with smolt  outplants. HabItat
for spring  chInook  extsts  throughout Lake Branch and sprfng chlnook are
befng Introduced through a STEP hatch box project.

Fish habttat  In Lake Branch and the West Fork Hood River Is generally good
(Uebel e t  a l , 1981) (Cain and Ktnzey, 1984) but habltat quality Is lImIted
In the upper 1.3 miles of the stream by marglnal  spawning and rearing
habttat. Due to an absence of structural components wIthIn the channel,
pool habttat  Is scarce and hfgh veIocItIes have removed much of the smaller
surface gravel resulting In a substrate that Is prImarIly a boulder/rubble
cornposItIon. Usable spawn Ing gravel I s very scarce. It is generally felt
t h a t  lar f l o w  rearfng  habItat quality, and posstbly  overwInterIng habItat,
for Juventle steelhead most IImIts  productton potential. A moving falls on
the West Fork Hood River below the confluence wfth Lake Branch Is a partial
m Igrat Ion barr Ier.

The proJect  reach has a relattvely  steep gradrent (approximately 5%) and a
flashy flow regtne. The survey IdentIfIed  two opportunItIes for
enhancement wIthIn reach VII, log structures for pool enhancement and
gravel collectton and log structures to stab11  Ize the channel (Uebel et al,
1981). In addItIon, a consultant, Jack Orsborn  from Washfngton  State
UnIversIty,  provtded recornmendattons  f o r  enhancement/tehabIlItatIon
projects for this and other reaches along Lake Branch.

The proJect  area was obtatned by the Mt. Hood NatIonal Forest from Hood
River County through a land exchange In 1981. Past management actIvItfes
removed  most of the overstory vegetatron and Instream  woody structure. The
removal of large woody debris and channel IzIng destabll Ized the stream.
The Increase In velocity and the unstable condItIon of the channel appears
to have caused the substrate to erode on the steeper reaches and deposit In
the flatter reaches. The areas of deposItIon have choked the stream
channel, causing braldlng or a wtdenlng  and shallowIng  of the stream.

The 1984  Lake Branch proJect  Is the second phase of a planned multi-year,
bastn  wide enhancement program wlthln the West Fork Hood River DraInage.
Because of the relatfvely  hlgh gradfent, high energy nature of Lake Branch
Creek, the strategy was to proceed cautiously In Implementation of Instream
habltat improvement  p r o j e c t s .  In the first three years the mode of
-ratIon Is to:

1) Apply prototype projects on representative problem sites,

2) Eva1 uate costs and success,

3) Accomplish detaIled pIannIng and coordInatlon wfth ODFW and CTWS
to Identify  future sftes and project prIorItIes.



With the results of these efforts In hand, the last two years of the
program would concentrate on:

1) MaxImum implementation of projects to meet the priority needs,

2) Modify exIstIng projects as needed,

3) ContInuIng  the evaIuatIon of projects.

The enhancement program Is coordrnated between ODF&W  and the Mt. Hood
NatIonal Forest In consultation wtth blologtsts of the Confederated Trfbes
of Warm Springs. Under the enhancement program, the USDA Forest Service  Is
to Improve anadromous  fish habitat wlthtn the Natlonal Forest lands and
ODFdW Is addresslng passage problems In the lower watershed. Forest
Service work has Included rehabil  Itatlon of roads wIthin the dratnage to
reduce sediment  Input and a 1983 proJect  to Install rock berms and gabions
to Improve spaunIng and rearfng habItat (Heller, 1984). The Oregon
Department of Fish and WildlIfe has contracted a feasIbIlIty study to
improve passage at the West Fork moving falls. ConstructIon of passage
facll ItIes Is planned for 1985  (Newton, 1984).

The maIn objective  of the 1984  Lake Branch proJect was to Improve low fIa
rearing habItat and Increase spawning habItat.  This project Is also a
prototype to evaluate the effectrveness  of different structures wfthin the
upper Lake Branch drafnage for future project work.



The project was dIvIded Into two areas of treatment, the maIn channel and a
large overflow sfde channel. Eleven structures were placed In the maIn
channel. These structures Include four open log Ws” or accelerators
which narrow the channel, thus IncreasIng  velocftIes  forming scour pools; a
log sill and log “Kn-weir to create plunge pools; a log sill to protect the
pool/riffle complex at the mouth of the side channel; and two single log
deflectors to deslgned  to ensure that the side channel mouth remains  open
(Figure 1). The remaining two maln channel structures Included a log wing
and boulder structure to prevent the sfde channel from capturIng the main
flow (Figure 2).

The obJectlve of the excavated side channel Is to Increase spawning and
year around rearing habftat  wIthout capturing the maIn flow. Rock berm
structures were placed near the head of the side channel to further prevent
capture of the main channel and other rock structures were placed to create
pools.

Most proJect  work was performed by Forest Service admInIstered  equipment
rental contracts. In addttion to dtrectlng  the operator, Forest Service
personnel instal led hardware cloth, filter cloth (also referred to as road
cloth), and cables.

Three contracts were used to complete the proJect. The ffrst contract was
to build the short access road to the upstream portIon of the project and
to del Iver I ogs to the project area. The logs were obtalned from an area
Impacted by the December, 1983,  wIndstorm.  The blowdown  was bucked to
length and delIvered by a self-IoadIng  log truck. The second contract was
for sklddlng  the logs to each structure sfte. The first two contracts were
opportun  I st Ic, using equipment and operators from nearby IoggIng operations
resulting In a cost savings.

The third, and largest contract, was the rental of a large excavator
(track-mounted backhoe wtth opposable thumb) along with operator. The
machine retaIned by the contract (a MltsubIshI MS 180) Is capable of
mov lng boulders, logs and excavating IndIvIdual sites and channels.
Boulders were obtained from an old sl Ide and trucked to the site.

Natural structures observed to be provfdlng qua1 Ity f Ish habItat were used
as models for structure design. Both the stream survey and consultant
report found large woody materIa1 to be an Important component In Lake
Branch for provldlng quality ftsh habItat. The absence of large woody
material In the project reach probably resulted In Its degraded condition.
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The four open “VW structures were constructed above and below a sharp turn
In the channel. The open wV%w are simply two log deflectors, one on each
bank, that form a “VW IeavIng approxtmately  one third of the channel width
unobstructed between each wing. This confIguratIon constricts  the high
flow which  accelerates velocItIes atmId=channeI, formlng  a scour pool and
provides slack water along the edges of the channel. The nVY were
Installed In the steeper gradfent sectIon of-the proJect reach which lack
pools and had a substrate of small boulders. In thfs substrate pools had
to be excavated because the hardpan  or armored nature of the SurfaceImpedes
scour from occurrIng naturally. The structures should maIntarn the pools
through scouring action.

These structures were constructed with large saw logs, (21 inch diameter or
larger) placed at approximately 45 degrees to the channel and polntIng
downstream. The logs are approxtmately  40 feet long with at least 50# of
the length burted In the bank. The structures were backf I I led w I th
excavated material from the pools and ballasted by large boulders (4 to 6
ft I n  dIameterI. Large boulders were placed In the center of the pools to
provide cover for the f Ish. The Wsw were arranged In groups of two, the
lower vertex being approximately  one foot lower than the upper vertex. The
vertex of the V Is approximately one foot lower than the point where the
logs enter the bank.

The two ~111s were Installed to form pools, collect gravel and act as
controls to prevent down cutting. The s1 I I s were constructed w Ith I arge
saw logs (50 to 70 feet In length). The upper sill was Installed in
conJunctIon with an old natural ~111 log that was rotting out and failing.
The lower stll was Installed at the top of a steep riffle to prevent head
cuttfng and mIgratIon of the riffle. Both sills had hardware cloth
overlain with a thick fflter cloth on the upstream side and then back
fIlled to prevent undercuttlng (Figure 3). The ~111s were placed In an
excavated ditch perpendicular to the channel and at a depth that al lowed no
more than one half the dIaneter to be above the stream bottan. A plunge
pool was excavated below the upper sill to enhance scour through the
hardpan.

The def I ectors, or w Ings, were used to prevent lateral mfgratfon  of the
stream and to direct  high flow energies to scour desired areas. The
deflectors were also constructed with large saw size logs of varying
I engths. The logs were placed Into an excavated trench and back fIl led.
The deflectors have a least 50# of their lengths burfed Into the bank.
Where terraln or length of the deflector dtd not allow 50# burIa1 into the
bank, cables were used to secure the downstream end of the wing to a root
wad or to a concrete anchor burred  SIX feet Into the substrate.

The K-structure, which  IS a caMnatIon of a sill and an open nVr, was used
to col lect gravel, scour a pool, and serve as a hydraul Ic control. The
K-structure was constructed by excavating  a trench to place a long saw log
sIII across the channel. Hardware and filter cloth were attached to the
upstream side of the log and then back filled with gravel from the &rem.
Next, two deflectors were placed on top of the stll at 45 degrees and
anchored Into the bank (Figure 4). Brackets made of l/4” steel were used
to connect the deflectors to the stll. These brackets were secured with 8”
I ong bol ts. Lengths of 3/8” aIrcraft  cable were also used to tie the
deflectors to the ~111. The structure was then backf  i I led w ith I arger
stream material  and the ends ballasted with large boulders.
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The placement of the structures was crItIcal to achieve the desired  results
(Figure 1). The K structure, two separate deflectors, and the lower sl I I
log were placed to maximize usage at the mouth of the side channel .and  to
deflect enough high flow energy near the mouth to prevent the formatron of
a gravel bar from blocktng the channel. This was accompllshed  by using the
K-structure to form a scour pool. One deflector pushes the flow across the
mouth of the side channel to the east bank. Another deflector moves the
flow back towards mfd-channel  and also protects the east bank. Deep pools
were excavated at each deflector and at the mouth of the side channel. The
lower sill prevents head cutting of the broad riffle which  maIntarns the
deep pool % water depth. These deep pool s are expected to f 1 I I In to scme
degree but the scour action of the deflectors should maIntaIn depth thus
provldlng a high qual It-y scour pool.

The side channel was developed by excavating  a high flow side channel to a
depth that Intercepted ground water flow. Several temporary structures
were placed In the excavated channel to prevent excessive  erosfon. After a
season of htgh flows, which will flush out much of the silt material,
permanent structures will be Installed to create pools, collect gravel and
provide hidIng cover.

The entrance to the side channel had to be carefully desIgned to prevent
capture of the main Lake Branch flow. A long def I ector log secured to a
large stump was placed across a high flow channel just upstream of the side
channel op8nIng. The deflector diverts the maIn force of high flows away
from the side channel entrance. Four rock structures further protect the
op8nIng of the sId8 channel. The most crltical structure Is the Inlet
control (Figure 2). This structure was d8sIgn8d to regulate the amount and
V8kft~ of high water and associated  energy flouIng down the freshly
excavated channel. The Inlet control was constructed using boulders four
to six feet In dIam8ter In two parallel rows. Openings between the
boulders and rows (Figure 2) control the volume of water passing  through
the structure whIl8 dIssIpating  energy.

Two smal Ier berms were placed near the head of the side channel to ald In
dlssipatlng  the energy of th8 high flows that may enter the channel. These
berms were constructed with small boulders 2 to 3 feet in diameter.

Another energy dlsslpatlng structure was Installed at the mouth of a high
gradlent tributary to the side channel. This tributary has evidence of
very vIoIent flows In the recent past. The structure consist of a large
diameter log perpendicular to the tributary. The log diverts  flows down a
rel Ief ditch, or over the log, spreading out the energy rather than
concentrat I ng It. This structure was Installed with hardware and filter
cloth on the upstream side to prevent under cutting.



RESULTS AND D I S0JSS  ION

The project was revfewed  several times after completion,  before and during
a high flow event. All structures appear to be performing as designed.
The use of larger diameter  materfal proved to be appropriate, not only to
withstand the energy associated with high flows, but also to capture the
wide range of flows necessary to perform the Intended functions. The
structures have greatly Increased pool area,- volume, and qual lty.
QuantItatlve changes In habitat and fish production  will be determlned
through monltorlng the next few years. It will I lkely take several years
for the habltat associated with the structures to stabilize as sediment
movement In Lake Branch appears to occur only during fairly  large flow
events. Overwintering habltat may also be Increased as there appears to be
more low velocity area during hlgh flows associated  with the structures
than is found In untreated reaches.

The side channel appears to be performing as designed, capturing enough
flow to scour pools and flush sediment. The channel should provide good
year around habitat once permanent control structures and cover are
establ lshed In 1985. The orlglnal estfmated project cost was $34,940 with
benefits over 20 years estimated at $39,258 for summer steelhead only.
Actual project costs Including ffnal design were J23J40.38. It I s
estfmated that completfon of the sfde channel nlll cost $1810  In 1985 for a
total project cost of X25,050.38. Although primary target species for the
enehancement  efforts have been steelhead, spring chinook will benefit
al so. These addltlonal benefits  will be included In the project evaluation
as appropr  late. Maintenance  needs at present appear mlnlmal.

Project planning, and a draft Envlronmental  Assessment for a 1985 rearing
habitat enhancement pro&&, was also completed at a cost of $1,194.10.
The proposed project will consist of constructing two side channels,
boulder placement and rock structures to Improve low flow rearing habitat
at R.M. 5.3 and 7.5 of Lake Branch. Other work programned  for 1985
Includes development of a detalled enhancement plan for the West Fork Hood
River in cooperation with QDFW and CTWS, planning a rearing habitat
Improvement project on Lake Branch to be Implemented fn 1986  and monitoring
the work completed thru 1984.

Actua I Budget

Personnel $13,194.67
Travel/Perdlem 513.73
Expendable materials 490.38
GA Overhead (121) 1,703.85
Contract Costs 7.337.75

Total Expenditure of BPA Funds $23,240.38



L ITERATURE  USED

Cain, Tan and D. Kinzey 1984  (unpublished). West Fork Hood River Riparian
Resource Assessment. M-INF.  Gresham,  Oregon.

Duff, Don. 1980. Construction and operating efficiency of various stream
hab i tat improvement structures in Utah, pp 153-l 58. In proceedings of the Trout
Stream Habitat Improvement Workshop. Ashev 1 I I e, North Carol 1 na. USDA Forest
Service and Trout Unl imited.

Government of Canada. Fisheries and Oceans, 1980. Stream enhancement guide.
Province of British Columbia, Ministry of Environment. Vancouver, British
Columbia.

Hel ler, David 1984. Lake Branch habitat improvement annual report, 1983. In
Natural Propagation and Habitat Improvement. Vol. 1 - Oregon. Department of
Energy, Bonnevil  le Power Administration.

House, Bob 1982. Partial rehabilitation of East Fork of Lobster Creek. In
Streamside Management Workshop, May 1982. Oregon State University.

Lichens, Al 1981. Personal Communications

Newton, Jim 1984. Hood River passage annual report, 1983. In Natural
Propagation and Habitat Improvement. Vol. l-Oregon. Department of Energy,
Bonnev I I le Power Administration.

Sedel  I, James 1982. Fisheries habitat and managment relationships. In
Streamside Management Workshop. May 1982. Oregon State University.

Sedel  I, James R. and K. J. Luchessa. 1981. Using the historical record as an
aid to salmonld habitat enhancement, pp 210-223. in Proceedings of a
Sympos  1 urn. Acquisition and Utflization of Aquatic Habitat Inventory
Information. Port1 and, Oregon. Western Division American Fisheries Society.

Orsborn,  John F. 1982 (unpublished). Potential habitat improvement and stream
channel restoration structures for Lake Branch of the Hood River. IHNF.
Gresham,  Oregon.

Uebel  , Jeff, W. Boyce, K. Godbout,  C. Hensley. 1981 (unpublished). Riparian
area resource assessment. Sumner, 1981. MNF. Gresham,  Oregon.













OPEN Y #4 DURING HIGH i”LOI4



























ROCK RIP-RAP Ofl LOG s I44



Spring Chinook Studies in the John Day River

John Day Salmon Studies

Annual Report FY 1984

by

Project Leader:  R.B. Lindsay

W.J. Knox

M.W. Flesher

and

L.S. Lutz

Oregon Department of Fish and Wildlife

Research and Development Section

Prepared for

Bonneville Power Administration

Division of  Fish and Wildlife

Contract No. DE-AC79-84BP39796

Pro ject  No.  79-4

December 1984



CONTENTS
Page

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*......... 1

METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

RESULTS . . . . . . . . . . . . . . ............................................... 3

Coded-Wire Tag Recoveriess ........................................ 3
Smolt Migration .................................................. 4
Spawning Surveys....... .......................................... 7
Distribution of Rearing Juveniles ................................ 12
Size and Growth of Juveniles ..................................... 15
Scale Analysis ................................................... 17
Disease Testing .................................................. 18

RECOMMENDATIONS . . . . . . . . . . . . . . . . . . . .................................. 19

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . ................................. 20

APPENDIX. ANALYSIS OF SPRING CHINOOK SCALES FROM THE JOHN DAY RIVER . 21

INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................ 21

METHODS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21

Age Composition .................................................. 21
Size and Time of Ocean Entrance .................................. 22
Proportion of Smolts Migrating from Each Fork .................... 22
Emergence Timing ................................................. 22
Differences in Scales of Smolts and Residuals .................... 22

RESULTS AND DISCUSSION ................................................ 23

Age Compositionn ................................................... 23
Size and Time of Ocean Entrance .................................. 23
Proportion of Smolts Migrating from Each Fork .................... 25
Emergence Timing ................................................. 25
Scales of Smolts and Residuals ................................... 26

REFERENCES . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27



List of Tables

Number

1.1. Spring chinook coded-wire tagged as juveniles in the John Day
River and recovered as adults in Columbia River fisheries,
1981-844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.................

1.2. Number and percentage of spring chinook smolts coded-wire
tagged in the John Day River, 1978-80 broods...................

2.1. Dates that smolts marked in the John Day River-were recaptured
in the Columbia River, 1979-84 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

2.2. Migration rates of spring chinook smolts through the John Day
and Columbia rivers, 1982-844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

3.1. Estimates of abundance and survival of spring chinook in the
John Day River at several life history stages, 1978-82  broods..

4.1. Salmon redds counted during extensive (total redds) and index
surveys in the John Day River, 1 9 7 8 - 8 4 . . . . . . . . . . . . . . . . . . . . . . . . .

4.2. Estimated egg deposition (1,000's)  of spring chinook in the
John Day basin, 1978-844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

4.3. Percentage distribution chinook redds counted in extensive
surveys in the Mainstem, 1978-844 . .  .  .  .  .  .  . .“ . . . . . . . . . . . . . . . . . . . . .

4.4. Percentage distribution of chinook redds counted in extensive
surveys in the Middle Fork, 1978-844 . . . . . . . . . . . . . . . . . . . . . ...*..

4.5. Percentage distribution of chinook redds counted in extensive
surveys in the Granite Creek system, 1 9 7 8 - 8 4 . . . . . . . . . . . . . . . . . .

4.6. Percentage distribution of chinook redds counted in extensive
surveys in the North Fork, 1978-844 . . . . . . . . . . . . . . . . . . . . . . . . . . . .

5.1. Lower limits (river kilometer) of distribution of age 0 chinook
in the John Day River, 1978-844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

6.1. Tributaries of the upper Mainstem  John Day River sampled for
juvenile spring chinook, 1980-844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

6.2. Tributaries of the Middle Fork John Day River sampled for
juvenile spring chinook, 1979-844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Page

3

3

4

6

7

10

10

10

11

11

12

13

14

14



Tables (continued)

Number Page

6.3. Tributaries of the North Fork John Day River sampled for
juvenile spring chinook, 1978-844 . . . . . . . . . . . . . . . . . . ............ 15

7.1. Lengths of spring chinook smolts captured in scoop traps in the
Mainstem, Middle Fork, and North Fork and by seining in the
Mainstem  near Spray from February through May, 1984............ 15

7.2. Lengths of age 0 spring chinook (1983 brood) in the John Day
basin, 19844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

. . .
--t%%-



List of Figures
Number Page

2.1. Timing of migration of spring chinook smolts past Spray
(km 286) in the John Day River based on seining of standard
sites, 1979-844 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4.1. Map of the upper Mainstem  and Middle Fork of the John Day
River . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8

4.2. Map of the upper North Fork John Day River and Granite Creek
system . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

7.1. Fork length of age 0 spring chinook in the Mainstem, Middle
Fork, and North Fork of the John Day River, 1984............... 16

i v -



Appendix Tables

Number Page

1. Percentage age composition of adult spring chinook (carcasses)
collected during spawning ground surveys in the John Day
River, 1978-83 **....r~..0.~..*...*.~~~.~"~....~.~............~. 23

2. Mean fork lengths at ocean entrance back-calculated from scales
of adult spring chinook scales from the John Day River..,...... 24

3. Comparisons of emergence timing based on field sampling and
mean time of scale formation in the John Day River, 1979-81.... 26



The Oregon Department of Fish and Wildlife (ODFW)  began a study in
January 1978 to obtain information on ocean distribution, harvest, migration,
and early life history of wild spring chinook salmon in the John Day River.
Objectives, approach and duration of the study are given in a revised study
plan (Oregon Department of Fish and Wildlife, Research and Development
Section, Unpublished document). The following report summarizes  data
collected and analyzed between 1 October 1983 and 30 September 1984.  Earlier
findings along with descriptions of study areas and methods were reported by
Burck and Smith (1978), Burck et al. (1979, 1980), Lindsay et al. (1981,
1982), and Smith et al. (1983).  Objectives for FY 1984 were:

1. Summarize  data on time and location of catch of spring chinook coded-wire
tagged in the John Day River and recovered in ocean and Columbia River
fisheries.

2. Determine the time and rate of migration of spring chinook smolts through
the John Day River and past John Day Dam.

3. Estimate the abundance of spring chinook smolts that migrated from the John
Day River in 1984. Estimate egg to smolt survival of the 1982  brood.

4. Determine the abundance and the temporal and spatial distribution of spring
chinook that spawn in the John Day River.

5. Monitor seasonal changes in the downstream limit of distribution of age-0
spring chinook (1983 brood) in the John Day River. By using cold brands,
monitor movements of these fish during summer and fall. .

6. Sample selected tributaries of the mainstem  John Day River (Mainstem),
Middle Fork, and North Fork to determine if juvenile spring chinook are
present.

7. Estimate size (fork length) of smolts migrating from the John Day River.
Monitor growth of age 0 chinook in the Mainstem, Middle Fork, and North
Fork.

8. Complete the analysis of fingerling, smolt, and adult scales collected
through 1983  to determine time of scale formation (an index of emergence
timing), size at ocean entry, time of ocean entry, age composition, and
differences between migrating smolts and residuals (juvenile chinook that
do not migrate).

9. Collect tissue samples from fish in the John Day River and examine them for
viruses, bacterial pathogens, and parasites.
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METHODS

Methods used in 1984 were the same as those described by Lindsay et al.
(1982) with the following exceptions:

1. We did not seine between kms 35 and 64 near Rock Creek in 1984 because of
poor success in previous years. We did attempt to capture smolts near Rock
Creek with a modified Craddock  trap and by electrofishing.

2. Estimates of smolt abundance and confidence intervals were calculated by
using a pooled Petersen estimate (Seber 1973)  with Chapman's modification
(Ricker  1975). Estimates from previous years were recalculated for
consistency.

3. We cold branded fingerling (age 0) chinook in the Mainstem, Middle Fork,
and North Fork during June and July. Four sampling sections were
established in each stream and a unique brand was used in each section.
Fingerling chinook that were captured while we sampled for growth and
distribution were checked for brands to determine the extent and direction
of fingerling movements.

4. We collected samples of kidney, spleen, pyloric  caeca, and gonadal fluids
from spent steelhead and resident rainbow trout spawners in the John Day
River. These samples were tested for viruses. We also collected samples
of smolt mortalities from scoop traps and tested them for bacterial kidney
disease.



RESULTS

Coded-Wire Tag Recoveries

Two adult spring chinook (1980 brood), coded-wire tagged as juveniles in
the John Day River, were captured in the Corbett  test fishery (km 203) in the
Columbia River in April 1984 (Table 1.1). An estimated 8.3% of the 1980 brood
smolts were coded-wire tagged (Table l.2); therefore, 24 John Day River spring
chinook may have been captured in the Corbett  test fishery in 1984.  This
represents 5% of the total catch in the Corbett  test fishery.

Table 1.1. Spring chinook coded-wire tagged as juveniles in the John Day
River and recovered as adults in Columbia River fisheries, 1981-84.

Date Number
recovered recovered

Location,
fishery

Location Brood
(river km) year

04/14/81 1 Corbett--test 203 1977
04/12/82 1 Woody Island--test 45 1978
04/14/82 1 Woody Island--test 45 1978
04/20/82 1 Woody Island--test 45 1978
05/08/82 1 Bonneville Pool--ceremonial 241 1978
04/12/83 1 Woody Island--test 45 1979
04/22/83 1 Corbett--test 203 1979
05/05/83 2 Bonneville Pool-ceremonial 241 1979
04/06/84 1 Corbett--test 203 1980
04/30/84 1 Corbett--test 203 1980

Table 1.2. Number and percentage of spring chinook smolts coded-wire tagged
in the John Day River, 1978-80  broods.

Number of Total
marked number

Number fingerlings Number of Estimated
Brood marked as surviving marked marked smolt Percentage
year fingerlings to smolt a as smolts smolts abundance marked

1978 31,311 9,237 3,079 12,316 169,000 7.3

1979 20,515 5,067 2,443 7,510 83,000 9.0

1980 18,480 6,505 1,336 7,841 94,000 8.3

a Estimated fingerling-to-smelt survival  rates w a s  29.5%, 24.7%, and 35.2% for
t h e  1978, 1979, a n d  1980  Broods respectively.
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Only one ocean recovery of a coded-wire tagged spring chinook from the
John Day River has been reported since tagging began in 1978.  The fish (1978
brood) was caught by a troller near Sitka, Alaska, on 24 June 1982  and was
originally tagged in Granite Creek during summer 1979.

Smolt Migration

No definite peak in migration of smolts during 1984 was indicated by
seining in the John Day River near Spray (Figure 2.1); however, river flows
were highly variable in spring 1984, which precluded any sampling or resulted
in incomplete sampling of standard sites during days of extremely high or low
flows. In general, catch rates near Spray were highest during April. Marked
smolts from the John Day River were captured at John Day Dam from 9 April
through 9 June 1984 (Table 2.1).

Table 2.1. Dates that smolts marked in the John Day River were recaptured in
the Columbia River, 1979-84.

Location, Number Range of Median
year recaptured recapture dates recapture date

John Day Dam: a
1979
1980
1982
1983
1984

7 27 April-13 August 14 May
62 21 April-22 May 1 May
13 155 April-10 May 299 April
18 288 April- 8 May 288 April

123 9 April- 9 June 100 May

The Dalles Dam: b
1979
1980
1981
1982

211 May-22 June 222 May
2 May-10 June 288 May

300 April-14 May 5 May
-- --

Jones Beach: C
1979
1980
1981
1982
1983

277 May-17 June 6 June
- -  5 June
- -  - -
- -  - -

300 April-13 May 4 May

?Chere  was no sampling at John Day Dam in 1981.
b Smolt  sampling at The Dalles Dam ended in 1982.
C There was no sampling at Jones Beach in 1984.
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Figure 2.1. liming of migration of spring chinook smolts past Spray (km 286)
in the John Day River based on seining of standard sites, 1979-84 ( a
indicates Incomplete sampling of standard sites).
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Mean migration rate of smolts from the scoop trap in the North Fork near
Dale to Spray was 3.6 km/day; from the North Fork scoop trap to John Day dam,
7.1 km/day; and, from Spray to John Day Dam, 18.4 km/day (Table 2.2).
Migration rates increased as smolts moved downstream in the John Day River.

Table 2.2. Migration rates of spring chinook smolts through the John Day and
Columbia rivers, 1982-84.

Reach, Distance Mean migration Approximate
year n (k 1m rate (km/day) 95% CL

Mainstem  trap to Spray:
1983 9

North Fork trap to Spray:
1983 16
1984 101

North Fork trap to
John Day Dam:

1984 83

Spray to John Day Dam:
1982
1983
1984

9
14
35

Spray to Jones Beach:
1983 5

117

111 a 3.2 f 0.0
108 3.6 f 0.6

398 7.1 f 0.7

282 17.9 f 6.3
282 15.5 f 3.7
282 18.4 . f 4.5

554 23.3 f 5.9

8.3 f 4.1

a Wnotts t3ere released 3 km above trap site in 1983.

An estimated 78,000 spring chinook smolts (1982 brood) migrated from the
John Day River in spring 1984 (Table 3.1). Egg-to-smolt  survival rate was
4.5% (Table 3.1) based on an estimated egg deposition of 1.75 million in fall
1982  (Table 3.1).
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Table 3.1. Estimates of abundance and survival of spring chinook in the
John Day River at several life history stages, 1978-82  broods.

Brood
year Eggs

Abundance (Times 1,000)
Smolts Adult

Fingerlings Number (95% C.L.) returns

1978 2,510 573 169 80-257 1,650

1979 2,310 336 83 52.-113 - -

1980 1,090 267 94 1-211 --

1981 1,440 -- 64 40- 89 mm

1982 1,750 -- 78 64- 93 - -

Brood Egg to
year fingerling

Survival (%)
Fingerling Smolt to Egg to
to smolt adult adult

1978 22.8 29.5 0.98 0.07

1979

1980 24.5 35.2 - -  - -

14.5 - -  - -

Spawning Surveys

We counted 375 chinook salmon redds in the John Day River in 1984 (Table
4.1). Redd counts in the Middle Fork were the highest recorded since 1979
whereas counts in the North Fork were the lowest recorded since this study
began in 1978 (Table 4.1). Redds in index areas accounted for 67% of the
total. Estimated egg deposition of the 1984 brood was 1,430,OOO  (Table 4.2).
The location of spawning surveys and distribution of redds are given in
Figures 4.1 and 4.2 and Tables 4.3 through 4.6.
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Figure 4.1. Map of the upper Mainstem  and Middle Fork of the John Day River.
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Figure 4.2. Map of the upper North Fork John Day River and Granite Creek system. The North Fork John Day
Wilderness  boundary is shown by the dashed line.



Table 4.1. Salmon redds counted during extensive (ext.) and index surveys in
the John Day River, 1978-84.

Mainstem M'ddl I- k North Fork Granite Creek a Total
Year Ext. Index Eit. fnd:: Ext. Index Ext. Index Ext. Index

1978 58 58 188 107 167 108 196 165 609 438
1979 74 68 171 118 250 200 146 130 641 516
1980 16 16 97 58 104 78 89 78 306 230
1981 53 51 47 26 179 138 122 110 401 325
1982  51 49 131 62 173 107 146 122 501 340
1983 142 133 81 51 113 76 58 46 394 306
1984 80 73 150 67 82 63 63 48 375 251

a Includes Clear  and Bull Run creeks.

Table 4.2. Estimated egg deposition (1,000's) of spring chinook in the John
Day basin, 1978-84.

Brood Granite Cr.
year Mainstem Middle Fork North Fork system

1978 190 660 780 880
1979 260 560 920 570
1980 60 360 360 310
1981 210 160 660 410
1982 170 470 640 470
1983 520 290 450 230
1984 300 540 340 240

Table 4.3. Percentage distribution of chinook redds counted in extensive
surveys in the Mainstem, 1978-84. See Figure 4.1 for location of survey
sections.

Year

Road 14 bridge
to Reynolds Cr.

bridge

Reynolds Cr.
bridge to
Dans Cr.

Dans Cr.
to

Prairie City

1978 31 66 3
1979 30 42 28
1980 19 69 12
1981 16 40 44
1982 23 57 20
1983 46 35 19
1984 33 35 33
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Table 4.4. Percentage distribution of chinook redds counted in extensive
surveys in the Middle Fork, 1978-84. See Figure 4.1 for location of survey
sections.

Year

hver Clear Deerhorn Granite-
Phipps Cr. to Cr. to Boulder Elk Cr.
Meadows Deer- Granite- Cr. to Coyote to

to horn Boulder Coyote Cr. to Armstrong
Clear Cr. Cr. Cr. Cr. Elk Cr. Cr.

1978 24 32 24 12 7 1
1979 9 44 23 19 . 4 1
1980 15 57 18 7 0 3
1981 4 28 30 28 4 6
1982 27 34 18 8 11 2
1983 14 46 21 10 7 2
1984 35 33 11 14 7 0

Table 4.5. Percentage distribution of chinook redds counted in extensive
surveys in the Granite Creek system, 1978-84. See Figure 4.2 for location of
survey sections.

Year

Road 73 Bull Run Ten Cent Bull
to Bull to Ten Cr. to Lick Cr. Clear Run
Run Cr. Cent Cr. Lick Cr. to mouth Cr. Cr.

1978 8 15 33 16 13 16
1979 3 32 28 6 21 11
1980 1 25 31 6 34 3
1981 0 26 23 7 39 6
1982 0 25 23 10 34 9
1983 4 36 34 16 7 4
1984 2 32 27 13 14 13
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Table 4.6. Percentage distribution of chinook redds counted in extensive
surveys in the North Fork, 1978-84. See Figure 4.2 for location of survey
sections.

Year

BaldY Road 73 Trout Cr. Crane Cr. Tub
Cr. to to to to Tub Springs to

Road 73 Trout Cr. Crane Cr. Springs Granite Cr.

1978 1 3 9 1 9
1979 2 1 1 3 0
1980 2 5 4 7 4
I.981 0 2 1 6 5
1982 1 3 8 12 6
1983 0 4 1 7 5
1984 0 4 1 9 0

-_

Year

Texas Bar
Granite Ryder Cr. Big Cr. Sulphur  Cr. Cr. to
Cr. to to to Sulphur to Texas Desolation

Ryder Cr. Big Cr. Cr. Bar Cr. Cr.

1978 23 1 18 25 9
1979 45 4 25 13 7
1980 42 10 21 4 2
1981 30 10 25 15 7
1982 31 9 12 12 6
1983 34 5 16 20 7
1984 37 12 17 15 6

Distribution of Rearing Juveniles

The summer rearing distribution of age 0 chinook in the North Fork was
similar to previous years whereas chinook rearing in the Mainstem  and Middle
Fork were distributed farther downstream than in previous years (Table 5.1).

We cold branded 1,513 fingerling chinook in late June and July 1984  (441
in the Mainstem, 764 in the Middle Fork, and 308 in the North Fork). Only 12
of these fingerlings were recovered while sampling growth and distribution.
Eight marked fingerlings were recovered in the same stream section where they
had been marked. Four marked fingerlings in the Middle Fork had moved 0.8 to
6.2 km upstream.

Four of 14 tributaries sampled in the upper Mainstem  in 1984  contained
juvenile chinook (Table 6.1). Distribution in these tributaries ranged from
0.8 to 3.4 km upstream from the mouth. All five tributaries sampled in the
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Middle Fork contained chinook with upstream distribution ranging from 0.4 to
2.4 km (Table 6.2). Middle Fork tributaries sampled in 1984 were also sampled
in 1982 and 1983 but no chinook were found in those years. We sampled two
North Fork tributaries in 1984--Rudio  Creek (km 8) where we found chinook in
the lower 4.0 km, and Cottonwood Creek (km 26) where we did not find chinook
(Table 6.3). We did not recover any cold-branded chinook while sampling
in tributaries.

Table 5.1. Lower limit (river kilometers) of distribution of age 0 chinook in
the John Day River, 1978-84.

Area, year June July August September October

Mainstem  (above mouth
of North Fork:

1978
1979
1980
1981
1982
1983
1984

Mainstem  (below mouth
of North Fork):

1978
1979

Middle Fork:
1978
1979
1980
1981
1982
1983
1984

North Fork:
1978
1979
1980
1981
1982
1983
1984

we we

404 404
404 404
404 386
423 404
- -  - -
356 374

284
275

44
21
43
21
75
74
77

10
13

0
25
36
32

9

- -

64 - -  - -

43 74 74
75 75 53
67 67 54
41 66 77
74 77 74
53 43 43

-42
72
36
25
52
68

418
423
- -
387
414
- -
366

- -
- -

114 --
89 89
88 70
80 70
72 a
55 68
57 72

- -
423
423
387
- -
- -
381

- -
- -

- -
a

423
- -
436
- -
381

me

-a

64
53
43

me
b

-43

- -

42
7d

-T;;
- -

25

a No chinook captured during sampting.
b 10 chinook present due to a chemkat treatment project.
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Table 6.1. Tributaries of the upper mainstem  John Day River sampled for
juvenile spring chinook, 1980-84.

Tributary

Years
chinook Upper limit

Location Years were of distri-
(river km) sampled present bution (km)

Fields Creek 366
Moon Creek 374
Riley Creek 381
Beech Creek 385
Laycock  Creek 391

Canyon Creek 398
Dog Creek 404
Indian Creek 414
Bear Creek 416
Dixie Creek 422

Dads Creek 426
Reynolds Creek 435
Deardorff  Creek 438
Roberts Creek 444
Rail Creek 444

1984 - -  - -
1984 - -  - -
1984 we
1982, 84 1984 IlO
1982 SW - -

1982, 84 me me
1984
1984 1984 312
1984 - -
1984 1984 0.8

1980,  84 1984 3.4
1980,  84 - -  - -
1980,  84 - -  - -
1980,  84 Be - -
1980,  84 - -  - -

Table 6.2. Tributaries of the Middle Fork John Day River sampled for juvenile
spring chinook, 1979-84

Tributary

Years
chinook Upper limit

Location Years were of distri-
(river km) sampled present bution (km)

Eightmile Creek 19 1982 1982 0.8
Granite Creek 40 1982,  84 1984 1.8
Slide Creek 52 1979-83 1979,  81 0.1
Indian Creek 56 1981-83 1981 2.7
Huckleberry Creek 60 1984 1984 0.5
Big Creek 63 1981-83 1981 1.1
Camp Creek 77 1980-83 1980, 81, 83 12.0
Coyote Creek 82 1982,  84 1984 0.3
Big Boulder Creek 86 1980-83 1980-83 2.1
Beaver Creek 90 1982-84 1984 0.3
Granite Boulder Creek 92 1981-83 1980,  83 4.0
Butte Creek 93 1980-83 1980-83 3.2

Deerhorn  Creek 100 1982,  84 1984 2.4
Davis Creek 104 1982 - -  - -
Vinegar Creek 105 1982
Clear Creek 107 1979-81, 83 1;;9-81, 83 i:O
Sumnit  Creek 116 1979-80, 83 - -
Squaw Creek 118 1979-81, 83 1;;9, 80 1.0
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Table 6.3. Tributaries of the North Fork John Day River sampled for juvenile
spring chinook, 1978-84.

Tributary

chinook Upper limit
Location Years were of distri-
(river km) sampled present bution (km)

Rudio Creek 8 1984 1984 4.0.
Cottonwood Creek 26 1982-84
Deer Creek 28 1982,  83 1982, 83 ii:4
Wall Creek 36 1982,  83 1982, 83 1.6
Ditch Creek 57 1982,  83 1982, 83 1.6
Mallory Creek 60 1982,  83 1982, 83 3.6

Potamus  Creek 62 1979, 82, 83 1979 0.1
Stony Creek 72 1982, 83 1.982, 83 3.2
Camas Creek 92 1978, 82 1978 0.1
Desolation Creek 97 1978 1978 5.0
Texas Bar Creek 105 1978 - -  - -
Big Creek 123 1978 a- - -

Size and Growth of Juveniles

Smolts captured at Spray had a mean length of 110 mm and a range of 90-136
mm (Table 7.1). Growth rates of fingerling chinook (age 0) were highest
during late June and July in the Mainstem and Middle Fork and during July and
early August in the North Fork (Figure 7.1). Fingerlings from the North Fork
were generally smaller than those from the mianstem and Middle Fork (Table
7.2).

Table 7.1. Lengths of spring chinook smolts captured in scoop traps in the
Mainstem, Middle Fork, and North Fork and by seining in the Mainstem near
Spray from February through May, 1984.

Sampling
area

Sample Fork length (mm)
size Range Mean 95% C.I.

Mainstem  (km 397)

Middle Fork (km 51)

206

151

82-123

77-126

99

104

f 1

North Fork (km 97) 386 72-117 96 f 1

Spray (km 275-293) f 1
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Figure 7.1. Fork length of age 0 spring chinook in the Mainstem, Middle Fork,
and North Fork of the John Day River, 1984.
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Table 7.2. Lengths of age 0 spring chinook (1983 brood) in the John Day
basin, 1984.

Area, date
Sample Fork length (mm)
size Range Mean 95% C.I.

Mainstem:
18 June 52 38- 68 48 +2
23 July 56 56-101 71 *3
06 August 30 60- 96 76 +4
21 August 42 66-101 82 t3
05 September 35 69-100 84 f3
02 October 66 719 95 81 f 1

Middle Fork:
05 June
20 June
25 July
09 August
20 August
10 September
05 October

66 380 64 48 f 1
86 43- 72 54 f 1
72 52- 94 70 t2
72 58- 100 76 f3

104 63-100 80 t2
74 68-101 85 f 1
42 76-105 94 f 2

North Fork:
19 June
26 July
08 August
23 August
07 September
04 October

130 360 49 43 f 0.5
71 47- 74 60 f 1
67 55- 90 68 f3
31 63- 87 76 f4
23 54- 91 83 2 3
32 73-101 91 +2

Scale Analysis

The age composition of adult chinook carcasses recovered during spawning
ground surveys in 1978-833 ran ed from 1% to 4% age 3, 54% to 89% age 4, and
8% to 44% age 5 (see Appendixs . Virtually all adults sampled had migrated to
the ocean in their second year (age 1+).

Estimated size at ocean entrance, based on analysis of adult scales was
largest for fish from the Mainstem followed by fish from the Middle Fork,
North Fork, and Granite Creek (see Appendix). We were unable to
back-calculate time of ocean entrance from adult scales by using regressions
of Julian day on circuli number from smilt scales.

We were unable to accurately distingish among smolts from the Mainstem,
Middle Fork, and North Fork with a discriminant analysis of scale
characteristics (see Appendix).
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Mean date of scale formation, an index of emergence timing, was earliest
for the Middle Fork followed by the Mainstem, North Fork, and Granite Creek
from 1979-81. These results generally agree with emergence timing estimated
from field sampling (Lindsay et al. 1981). except that field sampling indicated
emergence was earliest in the Mainstem followed by the Middle Fork (see
Appendix).

distinguish juveniles that would smolt from residuals
istics from the first year of growth (see Appendix).

We were not able to
by using scale character

Disease Testing

Tissue samples from eight adult steelhead and 50 rainbow trout spawners,
collected in the John Day River system, were tested for viral hemorrhagic
septicemia, infectious pancreatic necrosis and infectious hematopoeitic
necrosis at the Oregon State University Marine Science Center. No evidence
of these viruses were found. Spring chinook smolts (mortalities from scoop
traps) are currently being tested for bacterial kidney disease by ODFW
pathologists.
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1. Because coded-wire tagged chinook from the John Day River were recovered in
lower Columbia River test fisheries during April and May of 1981-84,
commercial and sport salmon fisheries in the Columbia River should be
closed from at least mid-March through May to prevent overharvest of John
Day River stocks.

2. Measures to enhance downstream passage of juvenile chinook in the Columbia
River should be done during the months of April through June to provide the
most benefit to smolts from the John Day River.

3. Because tributaries of the John Day River provide rearing habitat for
juvenile chinook, land use and stream development projects should provide
adequate upstream passage and habitat protection in John Day River
tributaries.
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APPENDIX. ANALYSIS OF SPRING CHINOOK SCALES FROM THE JOHN DAY RIVER

INTRODUCTION

The activities listed in the revised proposal for the John Day Salmon
Study (Oregon Department of Fish and Wildlife, Research and Development
Section, Unpublished document) included collection of scales from juvenile and
adult, spring chinook to determine the following: (1) the age composition of
returning adults; (2) the proportion of returning adults that migrated to sea
as age 0 and as age 1+, (3) the size and time of ocean entrance of smolts; (4)
the proportion of the total smolt population that migrated each year from the
Mainstem, Middle Fork and North Fork; (5) the mean time of emergence in the
Mainstem, Middle Fork, North Fork and Granite Creek; and, (6) the differences
in first year growth between juveniles that migrate and those that become
residuals. This paper describes our analysis of scales of spring chinook
collected from the John Day River during 1978-83.

METHODS

We collected scales from adult spring chinook carcasses during spawning
ground surveys in 1978-83. We collected scales from fingerlings (age 0) in
1979-81, from smolts in 1980-83,  and from yearling residuals (age l+) in
1981. Juvenile chinook were captured with seines, electrofishing  gear, and
Humphrey scoop traps while sampling to meet other objectives of the study.
Scales were taken from the left side of each fish in the "key" area between
the lateral line and the posterior insertion of the dorsal fin.. The date,
location of sample, and fork length (nearest 1.0 cm for adults and nearest 1.0
mm for juveniles) were recorded with each scale sample. Sex also was recorded
with adult scale samples.

Scales were impressed on acetate cards with a hydraulic press at 6,000
psi, 200°F, for 3 minutes. Scales were analyzed using a microfiche projector
at a magnification of 86.1X. Scales were aged by counting annuli. Radius of
the scale nucleus, radius at each anulus, radius at ocean entrance (for adult
scales), and total scale radius were measured to the nearest 0.5. mm, along a
line 20 degrees to the dorsal side of the anterior-posterior axis of the scale
image (Clutter and Whitesel 1956). Number of circuli to each annulus, number
of circuli to ocean entrance (for adult scales), and total circuli were also
recorded.

Age Composition

The age at spawning and age at entrance into the ocean as smolts were
determined for adults from scale samples. Age composition was expressed as a
percentage of the total spawners recovered in a given year in each the
Mainstem, Middle Fork, North Fork, and Granite Creek from 1978-83.
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Size and Time of Ocean Entrance

Scales collected from smolts in the Mainstem, Middle Fork, and North Fork
in 1981-83  were used to develop least-squares regressions of smolt fork length
on scale radius and of Julian day on circuli number. Regression equations
were developed for each stream and brood year and were used to back-calculate
size and time of ocean entrance from adult scales.

Proportion of Smolts Migrating from Each Fork

We used scales from smolts captured at scoop traps in the Mainstem,
Middle Fork, and North Fork in discriminant analysis to determine if scale
characteristics could be used to classify smolts to their stream of origin
when they are captured below the confluence of the three forks (i.e. in the
seining area near Spray). The Statistical Package for the Social Sciences
(SPSS) DISCRIINANT subprogram (Klecka  1975) was used to perform a stepwise
analysis to select the "best" discriminating variables among the following
scale measurements: radius of nucleus, number of circuli to first annulus,
first band width (scale radius included in first four circuli),  second band
width (scale radius included in second five circuli),  difference between band
widths, average circuli spacing in first band, average circuli spacing to
first annulus, and the ratio of average circuli spacing in the first band to
average circuli spacing to the first annulus. Scales samples were divided
into two groups--one to develop the "best" set of discriminating variables and
the other to test the rate of correct classification of known scales with
those discriminant  functions.

Emergence Timing

Scales of fingerling (age 0) chinook collected in the Mainstem, Middle
Fork, North Fork, and Granite Creek throughout the 1979-81 sampling seasons
were used to develop regressions of Julian day on circuli number. Regression
equations were calculated for each stream and brood year and the intercepts of
these lines (mean time of scale formation) were used as an index of emergence
timing.

Differences in Scales of Smolts and Residuals

Scale characteristics of residual chinook (age l+) collected in Granite
Creek during 1981 were compared with scale characteristics of fingerlings (age
0+) from Granite Creek and with scale characteristics of smolts collected in
the North Fork to determine if fingerlings that will smolt may be
distinguished from those that will not smolt (residuals). We used t-tests to
compare first band width between fingerlings and residuals and number of
circuli to first annulus, radius to first annulus,  and band widths 1 through 5
between smolts and residuals.
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RESULTS AND DISCUSSION

Age Composition

The age composition of adult chinook recovered as carcasses during
spawning ground surveys in 1978-83  ranged from 1% to 4% age 3, 54% to 89% age
4, and 8% to 44% age 5 (Appendix Table 1). Virtually all of the adults
sampled had migrated to the ocean in their second year (age l+).

Appendix Table 1. Percentage age composition of adult spring chinook
(carcasses) collected during spawning ground surveys in the John Day River,
1978-83.

Return Percentage by age group
year 32 42 52

1978 2 54 44

1979 1 84 15

1980 1 56 43

1981 4= 79 18

1982 3 89 = 8

1983 1 81 18

a Inctudes  0.5%  that migrated during their firat yeur (Le. 31 or 41).

Size and lime of Ocean Entrance

The relationship between fork length and scale radius for juvenile spring
chinook in the John Day River is highly variable. Coefficients of
determination (r2) ranged from 0.21 to 0.54 indicating that little of the
variation in fork length was explained by variation in scale radius. However,
the mean fork lengths at ocean entrance, back-calculated from adult scales,
are reasonable when compared with measured fork lengths of smolts at scoop
traps. Mean fork lengths at ocean entrance are 5 to 20 m m  larger than mean
fork lengths from scoop trap samples and may reflect growth of smolts during
downstream migrations. Estimated size at ocean entrance was largest for fish
from the Mainstem  followed by the Middle Fork, North Fork and Granite Creek
(Appendix Table 2).
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Appendix Table 2. Mean fork lengths at ocean entrance back-calculated from
scales of adult spring chinook from the John Day River.

Streamand Mean Fork
brood year Age n length (mm) 95% CA.

Mainstem:
1979

Middle Fork:
1978
1978
1979
1980

North Fork:
1978
1978
1978
1979
1979

Granite Creek:
1978
1978
1978

42 21 125

42 32 124
52 3 124
42 38 122
32 1 130

32 5 112 f 4.4
42 68 116 f 1.6
52 15 118 f 4.8
32 2 125 f 4.5
42 46 116 + 1.8

32 1 98 - -

42 85 110 f 1.1
52 13 112 f 3.3

-

+ 1.7

f 2.8
+11.9
f 2.6

The r2 values calculated for regressions of fork length on scale radius
for juvenile chinook in the John Day River are low when compared with those
from studies of chinook in other Oregon streams. Schluchter  and Lichatowich
(1977)  reported an r2 of 0.996 for a regression of fork length on scale radius
fqr juvenile chinook in the Rogue River. Reimers  and Downey  (1982) reported
r- values ranging from 0.52 to 0.80 for juvenile fall chinook collected in the
Sixes River estuary from 1976-78. The relatively low r2 values that we
calculated for the John Day River may result from a narrow range of fork
lengths in the samples (72 to 138 m m ) .  Lichatowich  (1975) reported a low r2
(0.37)  for a fork length on scale radius regression and attributed it to a
narrow range of fork lengths (80 to 130 mm) that were sampled at Savage Rapids
in the Rogue River. Other possible reasons for low r2 values are highly
variable environmental conditions throughout the John Day River that may cause
local variations in the relationship of fish growth and scale growth or errors
in the collection, mounting, and reading of the scales.

smolt
We were unable to use regressions of Julian day on circuli number from
scales to back-calculate time of ocean entrance from adult scales .

These regressions were highly variable and there was little or no linear
relationship. Schluchter  and Lichatowich  (1977) reported successful
application of this method on the Rogue River. However, they sampled juvenile
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chinook throughout a 116 km section of the lower Rogue River near the ocean,
We were unable to sample chinook smolts in the lower John Day River or in the
Columbia River where they mix with other stocks. All of our samples came from
scoop traps near the headwaters of the John Day River. Differences in
sampling locations could explain why this method is applicable to coastal
streams such as the Rogue but not to Columbia River tributaries such as the
John Day.

We attempted to relate other scale measurements (e.g., number of circuli
to first annulus, number of circuli beyond first annulus, total scale radius,
and circuli spacing) to Julian day but no model could be found that
consistently related smolt scale characteristics and Julian day. Therefore we
wi 11 use recaptures of marked smolts in the Columbia River estuary at Jones
Beach (km 75) to estimate time of ocean entrance.

Proportion of Smolts  Migrating from Each Fork

We were unable to accurately distinguish among Mainstem, Middle Fork, and
North Fork smolts by using discriminant analysis of scale characteristics.
When discriminant functions were tested with scales of known origin (from
smolts collected at scoop traps in 1980-83))  the percentage correctly
classified ranged from 51 to 58. These classification rates are too low to
apportion smolts at Spray.

Discriminant  analysis of scale characteristics has been used successfully
to distinguish among stocks of salmonids in ocean catches (Anas  and Murai
1969; Cook and Lord 1978;  and, Lear and Misra  1978;  Cook 1982;). However,
these studies distinguished among stocks from different river systems and
different continents whereas we were attempting to distinguish among smolts
from different forks of the same river system. Smolt scales from the
Mainstem, Middle Fork, and North Fork are too similar to be distinguished by
discriminant  analysis.

Emergence Timing

There was a strong linear relationship (r-2 values ranged from 0.63 to
0.89) between Julian day and circuli number from scales of fingerlings
collected in the Mainstem, Middle Fork, North Fork, and Granite Creek during
1979-82. The intercepts of these regressions (mean time of scale formation)
were useful indices of relative emergence timing. Estimated mean dates of
scale formations from 1979-81  were earliest for the Middle Fork followed by
the Mainstem, North Fork, and Granite Creek. These results generally agree
with estimates of emergence timing based on seining in each stream (Lindsay et
al. 1981)  except that emergence timing based on field sampling was earliest in
the Mainstem  followed by the Middle Fork.
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Estimates of mean time of scale formation are within or slightly later
than the ranges of emergence time estimated by field sampling (Appendix Table
3). This would be expected since scale formation in salmonids occurs after
emergence. In their study of Yellowstone cutthroat trout (Salrno  clarkii
lewisii) in Arnica  Creek, Wyoming, in 1949, Brown and Bailey (1952)  reported
that fry were first captured on 10 July while fry with scales were first
captured on 8 August. Clutter and Whitesel  (1956)  reported that sockeye
salmon (Oncorhynchus nerka) emerge at about 27 mm and begin to develop scales
at about 38 mm. Mean time of scale formation is a useful index of emergence
timing, but emergence actually occurs earlier.

Appendix Table 3. Comparisons of emergence timing based on field sampling and
mean time of scale formation in the John Day River, 1979-81.

Year and
stream
section

Repinning of End of Mean date of
emergence Q emergence b scale formation C

1979:
Mainstem
Middle Fork
North Fork
Granite Creek

d 05/28 05/16
d 05/07 04/21
e e 06/08

04/27 06/12 06/12

3980:
Mainstem 02/25 05/04 05/15
Middle Fork 03/19 05/15 05/03
North Fork 04/22 06/03 06/01
Granite Creek 04/23 06/16 06/06

1981:
Mainstem 03$12 04/30 05/09
Middle Fork 05/25 04/22
North Fork 04/01 06/14 05/25
Granite Creek 04/07 06/19 06,'05

a First sampling  date when emergent fry were captured.
b Time when less than 5% of the fry sampled were less than 37 mm fork length.
c Estimated from intercept of regressions of Julian day on circuli number.
d Emergence underway when sampling began.
e No sampling.

Scales of Smolts and Residuals

We were unable to use scale characteristics during the first year of
growth to distinguish juveniles that would smolt from those that would not
molt in Granite Creek.
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The Umatilla National Forest completed all construction work planned for 1984.
This work consisted of opening three side channels, constructing ten log and
rock weirs to increase rearing pool habitat, placing three rock deflectors at
side channel entrances for flow control, constructing four rock deflectors to
direct flow in side channels, and placing 250 large boulders in side channels
and in the main river to provide instream cover.

During July and August 1984, the Forest placed riprap at two sites and installed
26 rock deflectors to protect unstable streambanks in Granite Creek. Previously
constructed structures in Clear Creek were protected by placing riprap at 43
sites. The Forest also placed 700 cubic yards of spawning gravel at 14 sites in
Clear Creek to provide increased anadromous fish spawning opportunities and
constructed seven rock weirs, installed 74 large boulders, and planted 800
hardwood clumps and cuttings to provide shade and improve juvenile anadromous
fish rearing habitat.

An environmental assessment that discusses anadromous fish habitat improvement
within the North Fork of the John Day Sub-basin has been prepared. This report
was prepared with interdisciplinary input from soils, watershed and wildlife
specialists as well as participation by Confederated Tribes of the Umatilla
Indian Reservation (CTUIR) and Oregon Department of Fish and Wildlife (ODFW).

A detailed stream survey of anadromous fish habitat covering 13.5 miles of
stream in the Umatilla Basin was accomplished. The Forest's Umatilla River
Basin Fish Habitat Improvement Environmental Assessment will be completed during
the spring of 1985.



SUBPROJECT I - Worth Fork John Day River Side Channels

In t roduct ion

The commercial and recreational values of Oregon's anadromous salmon and
steelhead fisheries are well known. The John Day River and its tributaries are
important areas for natural anadromous salmonid reproduction. The North Fork
John Day River is a major contributor to this production.

The project area is located in northern Grant County on the North Fork John Day
Ranger District, Umatilla National Forest in T.6S., R.32E., and T.6&7%,  Re33Ea
(Figure 1)

Current spring chinook salmon (Oncorhynchus tshawytscha) production for the 16
miles of main stem of the North Fork John Day River on the Umaitlla National
Forest outside of the North Fork John Day Wilderness is estimated at 108,000
smolts annually. There is an estimated potential of producing 190,500 smolts
annually if habitat conditions are brought to optimum levels.

Nine miles of the North Fork John Day River offers the opportunity to
significantly increase smolt production at low cost. Degradation by gold
dredging in this area began in 1939 and ended in 1950. Dredging activities
changed the natural course and hydrology of the North Fork John Day River. The
anadromous fish rearing habitat in this portion of the river has not recovered
from the impacts of this dredging.

During August 1971, the Oregon State Game Commission in cooperation with the
U.S. Forest Service increased the juvenile spring chinook rearing area by
pushing dredge tailings into the river. This forced a portion of the stream
flow down several natural secondary channels that were left dry by the
dredging. In 1979, 80, and 81, the Umatilla National Forest reopened ten
additional side channels and placed large boulders in the river at several
locations in order to increase juvenile spring chinook rearing habitat. During
August 1982, the Forest Service constructed three weirs and placed 67 large
boulders in a side channel reopened in 1981. The 1983. work consisted of opening
six side channels, constructing 16 weirs to increase pool percentage, and
placing 492 large boulders in side channels and the main river to provide
instream cover.

Project Description

Project activities conssited of preparing and administering a contract to:
(1) reopen side channels to the North Fork John Day River, (2) construct flow
control deflectors at the entrances, (3) place boulders and rock deflectors in
the side channels and in the main river, and (4) construct rock and log weirs in
the side channels.

The contractor began work on July 23, 1984, and construction was completed on
August 19, 1984. Boulders and riprap were hauled from a pit located in Juniper
Canyon and stockpiled at work sites.



Two hundred and fifty boulders were placed in several side channels and in the
North Fork John Day River between river miles 65 and 73, An excavator was used
to dig a key and rearing pool and place the boulder in the key. The boulders
provide physical cover for rearing juvenile salmon and also as createturbulence
and pools which provide additional cover.

The three side channels were excavated to grade, and one boulder and two log
weirs were constructed prior to opening the channels. A flow control structure
was constructed at the entrance of each side channel to take between 20 and 30
percent of the main river flow. Riprap was used to protect unstable banks and
to construct rock deflectors for increased juvenile fish rearing.

Runoff from snow melt on June 21, 1984, approached the peak for the 1964 flood.
This event washed out the entrance to channel 17 at Lower Oriental Fishing Camp
and endangered the road along the river. The entrance to channel 17 was rebuilt
to further control the amount of high water that could enter the channel, and
two sites within the channel were riprapped with 300 cubic yards of rock and
dredge tailings for a total distance of 275 lineal feet. The June 21st high
water also scoured two additional side channels (channels 4a and 7). These
channels then trapped juvenile spring chinook salmon in July when the stream
flow began to drop. Year-round flow was established in these two side channels
as part of this year's accomplishment.

Achievements

Anadromous fish in the North Fork John Day sub-basin are maintaining themselves
at very low population levels. It is anticipated that the increased rearing
area associated with the boulders, rock weirs, and side channels will result in
increased anadromous fish survival from egg to smolt. This increase is esti-
mated at 7,260 smolts annually (Table 1), These smolts would provide 45
additional escaping adults which would have an estimated net value of
$24,750, using National Marine Fisheries Service Economic Values.

Table 1

Increase in Smolt Production, North Fork John Day River Side Channels

Estimated increase in numbers of smolts 7,260 smolts
@ 0.625 percent spawning escapement 1 /  x.00625
Estimated increased numbers of adult spawners 45 spawners
Net value per escaping chinook 2/ x$550
Estimated annual value 1983 BPA project $24,750

Benefit-Cost Ratio 3/ 11.1:1

1 / As per conversation with Errol Clair 3/5/84.
2/ Meyers 1982. "Net Economic Values for Salmon and Steelhead from The

Columbia River System," U.S. Department of Commerce, June 1982.
3/ Based on 4% interest for a 20.year project life.



SUBPROJECT II - Granite and Clear Creek Habitat Improvement

Introduct ion

The Clear Creek and Granite Creek drainages are major tributaries to the
headwaters of the North Fork of the John Day River (Oregon Game Commission,
1959).

The project area is located in the northeast corner of Grant County on the
extreme east side of the North Fork John Day Ranger District, Umatilla National
Forest, in T.8S., R.35E., and T.9S., R.35E. (Figure 2).

Dredging operations on Clear and Granite Creeks began in the 1920's and con-
tinued to 1954. These dredging activities removed major portions of the spawn-
ing gravel and changed the natural streamcourse and hydrology of Clear and
Granite Creeks in this area (USDA, Forest Service, 1967 and 1979). The
anadromous fish habitat in the area has still not recovered from this dredging.

In 1963 and 1968, portions of Clear and Granite Creeks on the Umatilla National
Forest were withdrawn from mineral entry. These withdrawals are located in
Section 19, 28, 29 30, and 35, T.8S., R.35E. and Sections 2, 10, 11, 14, and 15,
T.9S., R.35E.

In 1965, the Clear Creek and Granite Creek Rehabilitation Report was prepared by
the Dale District Ranger. This report was revised in 1967 (USDA, Forest
Service, 1967). An Environmental Assessment Report was completed and approved
in March 1979  for the project portions of Clear and Granite Creek (USDA, Forest-
Service, 1979).

Rehabilitation work has been varied. In 1961, the Oregon Game Commission (OGC)
ODFW pushed 13,160 cubic yards of dredge tailing piles into Clear Creek at a
total of 48 spawning gravel sites. This work was successful in that a very high
percentage of salmon spawning took place on these sites during the following
decade (OGC, 1965). At least two attempts at establishing willows by planting
cuttings have been made, but both have met with very poor results due to stream-
fluctuations and limited amount of fertile soil along the stream (Johnson,
1983).

The major work in the area has been on a four-mile section of Clear Creek in
1979, 1981, 1982, 1983, and 1984. This work has been a cooperative venture with
the ODFW heavily involved in the planning stage, and also has done most of the 
monitoring in conjunction with a research project they are doing on the North
Fork John Day River system. Bonneville Power Administration provided major'
financing in 1982 and 1983 through the Northwest Power Act. The USFS has been
responsible for the planning and administration.

Projection  Description

Project activities consisted of preparing and administering a contract to place
rock structures, boulders and riprap in Clear and Granite Creeks. In addition,
spawning gravel was placed in Clear Creek, all disturbed areas were seeded with
grass, and hardwoods were planted adjacent to the stream.
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The contractor began work on July 9, 1984, and construction was completed on
August 7, 1984. Boulders and riprap were hauled from a rock pit near Granite
and stockpiled at work sites. The boulders were placed in the stream to
simulate natural conditions.

A total of 2,300 cubic yards of riprap was placed at 71 sites. Two hundred cubic
yards of riprap was placed along the lower end of the Clear Creek channel change
(river mile 4.5) and 150 cubic yards of riprap were used at two riprap sites oh
Granite Creek. The remaining riprap was placed as rock deflectors at 26 sites
in Granite and 42 sites in Clear Creek.

The Forest also placed 700 oubic yards of spawning gravel at 14 sites in Clear
Creek to provide increased anadromous fish spawning opportunities and
constructed seven rock weirs, installed 74 large boulders, and planted 800
hardwood clumps and cuttings to provide shade and improve juvenile anadromous
fish rearing habitat.

Achievements

Anadromous fish in the North Fork John Day sub-basin are maintaining themselves
at very low population levels. It is anticipated that the increased rearing
area associated with the boulders and riprap structures will result in increased
anadromous fish survival from egg to smolt. This increase is estimated at 4,640
smolts annually (Table 2). These smolts would provide 29 additional escaping
adults which would have an estimated net value of $15,950, using National Marine
Fisheries Service Economic Values (Meyers, 1982).

Table 2

Increase in smolt Production, Clear and Granite Creeks, 1984

Estimated increase in numbers of smolts 4,640  smolts
@ 0.625 percent spawning escapement 1/ x.00625
Estimated increase in numbers of adult spawners 29 adult spawners
Net value per escaping chinook 2/ x$550
Estimated annual value 1984  BPA project $15,950

Benefit-Cost Ratio a/ 4.3:1

1/ As per conversation with Errol Claire, 3/5/84.
2/ Meyer 1982.
3/ Based on 4% interest for a 20-year project life.
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Achievements

An environmental assessment that discusses anadromous fish habitat improvement
within the North Fork of the John Day Sub-basin has been prepared by the North
Fork John Day Ranger District of the Umatilla National Forest. The analysis in
the environmental assessment identifies project streams within the Umatilla
National Forest Portion of the North Fork John Day Basin and includes work
required and costs anticipated to achieve the maximum potential fish production
capability on those streams

SUB-PROJECT IV - Umatilla Basin

Achievements

Thirteen and one half miles of the anadromous fish habitat in the Umatilla Basin
portion of the Umatilla National Forest has been inventoried (Figure 3). This
survey concentrated on streams proposed for enhancement within the forest
boundary. The stream survey data has been used to prepare a draft environmental
assessment for future fish habitat improvement projects. The final assessment
will be completed during the spring of 1985.
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PROJECT MONITORING

Monitoring of the project results on Granite and Clear Creeks has been
coordinated with the Oregon Department of Fish and Wildlife Research Section.

Initial monitoring in the North Fork John Day Side Channel Project with Oregon
Department of Fish and Wildlife District personnel indicates that the number of
rearing juveniles has increased from virtually zero in the dry or nearly dry
side channels to approximately 25 fingerlings per 100 feet in an opened but
unimproved channel to 100 fingerlings per 100 feet in an improved channel.

On October 26, 1984,  Umatilla National Forest and ODFW personnel sampled the
four side channels sampled in 1983. The number of fish captured was considerly
lower than on October 13, 1983 (table 3). Brad Smith, ODFW biologist in John
Day, has observed that in cold weather the fingerling chinook go into the
substrate which undoubtedly contributed to our poor sampling results as water
temperatures on October 26, 1984, were in the 2-4 degrees C range. In 1985, we
plan to monitor the side channels before water temperatures drop below 5 degrees
c.

Table 3

Juvenile Spring Chinook Monitoring
North Fork John Day River Side Channels, October 13, 1983

1984 sampling Juvenile Spring Fish Density
River Distance Chinook Captured Population Per 100
Mile Channel Sampled (M) 1st Pass 2nd Pass Estimate 1/ sq. Meters

67.6 3 59.4 6 2 9 2.4

74.0 18 z/ 108.8 0

1983  Sampling Juvenile Spring Fish Density
River Distance Chinook Cantered Population Per 100
Mile Channel Sampled (M) 1st Pass 2nd Pass Estimate I/ Sa. Meters

67.6 3 59.4 43 8 53 14.0

68.3 4 48.5 14 5 22 15.8

73.3 16 21 55.8 40 4 44 23.5

74.0 18 2/ 108.8 85 19 109 13.7

I/ Calculated using the Calvin Zippen Removal Method of population estimation.
2/ Channels 16 and 18 were dry prior to August 1983.
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Incurred and anticipated expenses from April 1, 1984 to March 31, 1985 are shown
in table four. These costs are broken out to show both Bonneville Power
Administration costs and USDA Forest Service costs.

USDA Forest Service appropriated funds spent for anadromous fish habitat
improvement in the North Fork John Day Basin totaled $24,305 of which $5,479
was associated with this project and $18,826 was spent installing 18 log weirs
in North Fork Cable Creek (a North Fork John Day Basin steelhead stream included
in the Northwest Power Planning Council's 1984 Columbia River Basin Fish and
Wildlife Program).

Table 4

Project Costs, FY 1984.

Bonneville Power Administration Funds:

a. Salaries

b. Transportation and travel

c. Materials and supplies 1/

d. Equipment rental contracts 2/

e. Overhead @ 10.7%
Total

I/ No major property purchased.12
z/ Includes $1,200  purchase order for rubber-tired backhoe.

Umatilla Forest Appropriated Funds:

a. Salaries

b. Transportation and travel

c .  Materials and supplies

d. Equipment rental contracts
Total

$22,800.60

2,354.63

q876.79

54,422.25

8.822.61
$91 J76.88

$ 9,138.00

1,018.OO

2,178.OO

11.971.00
$24,305.00



Claire, Errol, 1984. Personal communication on March 5, 1984.

Johnson, Greg, 1983. Personal communication on May 31, 1983.

Meyers, Philip A., 1982. "Net Economic Values for Salmon and Steelhead from the
Columbia River System," U.S. Department of Commerce, 23 pages, June 1982.

Oregon State Game Commission, 1959 "Fishery Division 1958 Annual Report", June
1 9 5 9 page 182.

Oregon State Game Commission, 1965. "Habitat Improvement Project, Clear Creek
Project Number 11", 10 pages, 1 9 6 5

USDA, Forest Service, 1 9 6 7 "Clear Creek and Granite Creek Rehabilitation
Project", Umatilla National Forest, 18 pages, 1965, revised 1 9 6 7

USDA Forest Service, 1979. "Granite Creek-Clear Creek Rehabilitation Project
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13 pages, May 15, 1979
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The large salmon rest ing  poo l  cm Cllcar Creek  i s  scoured  to  twc]Ivc feet in  depth  by the  rock



The rock  weir  at  the  lower  end  o f  the  large  sa lmon rest ing  p o o l

~3s c o n s t r u c t e d  i n  1384, The spawning bed visible behind the
weir 1~3s  placed in 1984  and was used by salmon immediately after
placement.

Large clump piantin::s  made good use of the Bantam 366 Excavator
ani; its one and one-quarter yard bucket.



The excavator dug the hole for the brush clump in less than
t\<o Ini nutes  .

The  clump is ins crted  i nto the excavat  i on, “knuckled- in .,‘I an2
\Qatercd to prevent shock to the plant.



Ri pr;lp ~21s adde6  to  the log  weirs  for  added  protect ion .

The rock weirs shown in this photo and the photo at the top of
the page wcrc constructed in 1984 to maintain jump over the
log weirs at less than one foot.



Krosion control worh in the Upper Clear Creek side channel
h-as conq21  cted i n  1984.

Interpretive sign was placed in 1983  on Lower Clear Creek.



‘\ctive bank cutt ing on Grani tc Creek had progressed
txcnty-five  f e e t  i n  t h e  l a s t  f i v e  y e a r s .

Rock deflectors constructed on Granite Creek in 19S4
to control bank erosion.



The thirty-seven  f o o t  boo171 o n Vile Zan-tai;l  556 :~llo~ed the rock

to  he p laced  on  the  far  bank with  l i t t le  instream disturbance .

The photo at the top of  the page shows rock deflector
construction in 1984  on Granite Creek. The hot tom
photo shows the completed deflectors.



‘l’hc  entrance  to  s ide  channel  4A pr ior  to  dry ing  up .



A North Fork *John  I.!ay River side channel showing isolated
pools that trap fingerling salmonids as the water level
drops .

The completed entrance to Channel 4A. Stream flow i  5
now maintained down the channel year-round.



The excavator working on the entrance t o





During the Sumner of 1984, 107 single log weirs and 33 log
deflectors were constructed, and 320 boulders were placed by
the USDA Forest Service, Malheur  National Forest. These
structures were placed along six miles of East Fork Beech
Creek, four miles of Canyon Creek and two miles of Midge
Fork Canyon Creek (Fig. 1 and 2). Total project cost was
$91,000. !the total project cost was less than estimated in
the work statement, primarily because of contract bids.

In related work, the USDA Forest Service expended a total of
approximately $11,500 for maintenance of structures
installed in previous projects and for planting shrubs in
part of the East Fork Deech Creek project area. Maintenance
costswere somwhathigherthisyear because of the
relatively high spring flows within the first year after
project work was completed on the Murderers Creek and Deer
Creek project.

The primry objective was to increase the quantity and
improve the quality of pool habitat in these streams,
thereby increasing the juvenile rearing capacity for sumer
steelhead trout. Side benefits include spawning gravels
collected above and below the weirs. Rearing habitat for
resident trout populations is also improved.

Log weirs create high quality, self cleaning pools which are
ideal for rearing juvenile steelhead. Cover is provided by
the log itself, and by the surface turbulence created by
water spilling over the log. By careful site selection, we
were also able to take advantage of streamside cover, such
as overhanging shrubs to improve the quality of the
resulting pool habitat at many sites.

At sites where log weir construction was not feasible (i.e.,
low bank height), large boulders (about 3 feet in diameter)
were placed in the stream to create scour pools in the
streambed, thus providing resting pools with cover. Log
deflectors were used if bank stability was a problem, or if
one objective of the installation was to narrow down the
stream channel. The log deflectors were installed with an
overhanging end of the log, so that they also create a scour
pool with cover. Log deflectors and boulders do not provide
as mch pool habitat as log weirs on a per structure basis,
but they greatly increase the amount  of the stream that cab
be treated, thus making it possible to come closer to
achieving optimum pool habitat conditions.

Assuming full utilization of the additional habitat created
through the project, annual benefits are estimated at
$18,309. Discounted at 4 percent for a 38-year project
life, total benefits are estimated to be $250,140. The
benefit/cost ratio for the project is 2.7:1.

~s.G2oo.?e,3  92,
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The volume of riprap needed for installation of log
structures on Canyon Creek and the Middle Fork Canyon Creek
was greater than original estimates. Deflector structures
also used mre riprap than estimated. We modified the
riprap hauling contract to increase the volume, and used
some boulders to supplement riprap on some structures.
!lhusr the nunber of boulders placed was so&t less than
planned.

East Fork Beech Creek (EFRC)  is the major tributary to Beech
Creek and supports 38 percent of the total spawning run of
Sumner steelhead in the Reech Creek drainage. Beech Creek
is an important steelbad  tributary to the John Day River.
Esttited  on-Forest run size for EFE3C is 75 adults. Smelt
production is estimated at 11,250. Approximately 78 percent
of this production is on NF lands, the other 22 percent is
on private land. Forest and COBV7 surveys have shown that
the low quality of pool habitat wa8 severely limiting
rearing habitat for juvenile steelhead. Although pools were
relatively abundant I their quality was poor (shallow and
lacking diversity) with less than 2 percent of the total
pool area in a high quality condition.

Canyon Creek, including the Middle Fork Canyon Creek, is a
major tributary to the mainstem John Day River. It supports
31 percent of the total summer run from Forest land in the
upper John Day River drainage. Due to access problems to
the Strawberry Wilderness area, about 6 of the total 15
miles were included in the project area. The estimated
steelhead run size for the project area is 77 adults with an
estimated 11,550 smelts being produced annually. Forest and
ODEW surveys indicate that the low quantity of pool habitat
ms limiting juvenile steelhead rearing in Canyon Creek.
The amwnt of stream surface area in pools averaged about
33-35 percent (60 percent being opt-). Also, pool
quality was relatively poor in rmch of the stream.

Project work was co@eted on August 28, 1984. The project
required three contracts which included: 1) b&l&lg&

w - preparation, loading, and hauling of.riprap and boulders to the project sites; 2) s
a - cutting, decking, and hauling of logs to the project.sites; and 3) w with m - two backhoes
with operators installed log weirs and deflectors and placed
boulders at selected sites in the project area. A crew of
four was hired to assist the backhoes with the construction
portion of the project. Sites were selected beforehand,
using a corrbination of hydrologic and fisheries criteria.
All disturbed areas were seeded with grasses.

FS-8200.28(7-82)



Project Costs:

a. Salaries $38,793

b. Travel and Transportation 3,345

c.EQuipmentandMaterials 7,793

d. Contracts

Riprap  and Boulders 16,440

ws 7,219

EquiprfuzntPental 17,637

Total $91,227

Project Benefits:

a. It is estimatedthatthis  project increased pool
habitat by 85,250 square feet and will result in an
increased steelhead annual sr&t production of 7,750 (Table
1) l These data are based on steelhead production and smelt
habitat capability indices developed cooperatively with ODEW
and the Malheur National Forest.

b. The adult steelhead production is estimated to
increase by 155 adults (7,750 smelts x 2 percent snrolt-to-
adult survival*). This is estimated to result in 51
additional adult steelhead escaping to spawn on the Forest
(155 adults x 33 percent escavt*).

c. total estimated annual steelhead benefit is $18,309
( 51 adults x $359/escaping  spawner**). Benefits for a
300year project life discounted at 4 percent are $250,140.

Z ~40 = 2.7 = B
Net present cost = 91,227 1 C

* Based on survival coefficients agreed on for Forest
planning for east-side Oregon Forests.

** Based on figures for escaping Colunrbia  River steelhead
trout in Wet Economic Values for Salmon and Steelhead from
the Columbia  River System," by Philip A. Meyer, NOAA Tech.
Memo, NE'S F/H+3, 1982.

FS-8200.28(7-82)



Deflectors slmw the lowest B/C ratio of the three types of
structures used in this project, but it is important to
remeker  that the benefits are estimted  only for the
rearing habitat directly created by the structure. As
actually used, the deflectors will also help to stabilize
unstablebanks insomecasesand tonarrowthe  stream
channel in others. In both cases, channel changes over time
should result in improved habitat condition over a larger
areathanwas  calculated.

Miles of Stream Improved 12

No. Weirs Constructed 107
Area Pool Created/Weir 600 sq. ft.
Total Area pool Created with Weirs 64,200 sq. ft.

No. Deflectors Constructed
AreaPoolCreated/beflector
Total Area Pool Created with Deflectors

33 sq. ft.
250 sq. ft.

8,250 sq. ft.

No. Boulders Placed
Area Pool Created/Boulder
Total Area Pool Created with Boulders

320
40 sq. ft.

12,800 sq. ft.

Total Area Pool Created with Project 85,250 sq. ft.

Total Estimated Smelt GainwithProject 7,750

FS G”OC.i9!7-62)
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INTRODUCTION

The John Day River and tributaries support the largest remaining stocks of

native summer steelhead in eastern Oregon. Cottonwood Creek, as tributary to

the main stem John Day River, historically was an important spawning and

rear ing  area  for  these  f i sh .

Cottonwood Creek has its confluence witn the John Day River about 3 miles

downstream from Dayville,  Oregon. Approximately 1.5 miles flows through BLM

administered lands. This is separated into three reaches (0.80, 0.45 and 0.25

miles in length) by private ownership patterns. The project area encompasses

the  two  lower  reaches  (0.80 and  0.45 mi les )  and  i s  in  T. 12 S., R. 26 E.,

S e c t i o n  35 a n d  T. 13 S., R. 26 E., S e c t i o n s  2  a n d  7.

Habitat degradation has reduced the productivity of Cottonwood Creek to a

f r a c t i o n  o f  i t s  f o r m e r  l e v e l . During the 1980 summer steelhead spawning

survey only two redds per mile were counted in the project area. This low

count was attributed to a lack of available spawning habitat. Even with these

problems Cottonwood Creek supports a substantial fishery. Electroshocking

data collected in 1973, 1974  and 1975 indicate that the stream supports from

3,000 to 5,000 fish per mile in late summer dependent on stream flow with

drought years resulting in lower numbers.

Tne BLM  administered reaches of Cottonwood Creek has been rated as poor

spawning and rearing habitat for both resident and anadromous  salmonids.
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This  rat ing  was  made in  1981  by  t h e  Bill Distr i c t  F ishery  Bio log is t  and is

concurred with by the ODFGW Regional Fishery Biologist. Factors accounting

for  th is  low qual i ty  inc lude  s loughing  baAks, poor  riparian cover ,  h igh  water

temperatures (greater than 26OC July through September), high spring water

v e l o c i t i e s , below optimum pool:riffle  ratio and a lack of  instream cover.

The electroshocking  data presented in the previous paragraph indicates that

instream cover  i s  probably  the  greatest  l imit ing  factor .

In 1973, approximately 1.0 mile of Cottonwood Creek was fenced to exclude

livestock from the riparian zone. Following construction of these exclosures

significant recovery of  the riparian community was noted. Maintenance of this

fence  has  been  d i f f i cu l t . One exclosure  has been removed and the remaining

exclosures are  in  d isrepair  g iv ing  only  l imited  protect ion . Reconstruction of

these exclosures  is included in the John Day Basin Aquatic Habitat Management

Plan.

2



METHODS AND MTERIALS

The Cottonwood Creek Summer Steelhead Habitat Improvement Project was

accomplished in what was essentially three steps,  1) survey and design,

2) contract  preparat ion  and 3) contract  execut ion .  The  fo l lowing  d iscuss ion

will  be structured in this manner:

1) Survey and Design. The initial habitat improvement prescription was

developed by hiking the reaches to be improved, identifying problem areas and

determining correction techniques. Techniques to be used were chosen from

those which had proved successful on similar streams in the Burns District as

well  as elsewhere. Of the techniques employed, single log weirs were used

where suitable banks were present and the pool:riffle  ratio was low, log

deflectors were used where cutbanks  were causing sedimentation problems and

again the pool:riffle  ratio was low and boulders were employed where the

pool:riffle  ratio was low, there was a lack of instream cover and streambanks

were unsuitable for the placement of  structures. The  f ina l  prescr ipt ion

cons is ted  o f  14 s ingle  log  weirs , seven  s ing le  l og  de f lec tors ,  two  double  log

deflectors and the instream placement of  100 boulders. The survey and design

phase of  this project was completed during the 1983 field season. A l l

necessary clearances and permits were obtained at this time. The

environmental assessment was written and approved by August 15, 1983.

2) Contract  Preparat ion . The project required the preparation of  two
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contracts . The first was for the fall ing and hauling of  logs to the

indiv idual  s i tes . The second for installation of  the improvements.  Both

contracts were on a unit basis.

3) Contract  Execut ion . The contractor responsible for timber fall ing and

hauling began work on July 31, 1984 and completed on August 2, 1984. The logs

were obtained from BLM administered lands near Scribner Springs on Rudio

Mountain about 20 miles from the project area. These logs were cut to length

prior to hauling and delivered to the individual sites on Cottonwood Creek.

Clean up of  the fall ing area consisted of  hand-piling slash which will  be

burned at a later time when conditions permit. All  logs were cable skidded

to an existing road and loaded and hauled by a self- loading log truck. No

vehicles were allowed off  this road.

The  contractor  respons ib le  for  insta l lat ion  o f  the  instream structures  and

boulders began work on September 10, 1984. The project area was divided into

eight reaches to be improved. Reach 1 had a poor pool:riffle  ratio and an

e i g h t - f o o t  cutbank. Insta l lat ion  o f  f our  s ing le  log  de f lec tors  and  seven

boulders was used to alleviate the problems. Reach 2 had good banks and fair

riparian  cover  but  a  poor  poolzriffle rat io . A  ser ies  o f  three  s ing le  l og

weirs and 11 boulders were installed in this reach. Reach 3 had a f ive-foot

cutbank  and  a  poor  pool:riffle  rat io . These problems were treated with the

insta l lat ion  o f  one  s ing le  l og  weir  and  one  double  log  de f lec tor . Reach 4 had

a  f ive - foo t  cutbank  through about  50 yards  o f  i t s  l ength ,  poor  riparian cover

and a poor pool:riffle  ratio. This reach had three single log weirs,  three
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s i n g l e  l o g  d e f l e c t o r s , one double log deflector and 12 boulders installed.

Reach  5  had  a  poor  pool:riffle  rat io  and  poor  to  fa i r  riparian cover .  A

series of  three single log weirs was used in this reach. Reach 6 had a poor

pool:riffle  rat io  and  poor  riparian cover . The upper half of the reach was

treated  with  the  insta l lat ion  o f  f our  s ing le  log  weirs  and  s ix  boulders . The

lower half  had inadequate streambanks for installation of structures,

therefore,  28 boulders were placed here. Reach 7 had a poor pool:riffle  ratio

and poor riparian cover. This was treated with the installation of  two single

log weirs. Reach 8 had a poor pool:riffle  ratio, poor riparian cover and

inadequate streambanks for the use of structures. Boulder placement was

prescribed in this reach with 24 boulders placed.

Following construction of the improvements, disturbed areas were returned to

natural contours as nearly as possible. These areas were then seeded tiith a

mixture of orchard grass, crested wheatgrass and yellow blossom sweet clover.



RESULTS AND DISCUSSION

Summer steelhead production in Cottonwood Creek has been severely reduced due

t o  a  m u l t i p l i c i t y  o f  f a c t o r s . This project will improve spawning and rearing

habitat in the project area which will  in turn increase production. Based on

an evaluation of the Deer Creek Habitat Improvement Project by ODF&W  and

population estimates for Cottonwood Creek by ODF&W  and BLM, it  is  anticipated

that summer steelhead smolt production will  be increased by 2,200 smolts

annually (Table 1). These smolts would provide an additional 22 escaping

adults having an estimated net value of $7,898 using National Marine Fisheries

Service Economic Values.



Table 1: Estimated Summer Steelhead Production Increase

Reach 1

Reach 2

Reach 3

Reach 4

Reach 5

Reach 6

Reach 7

Reach 8

Estimated increase smolt  production

1/a t  3% smelt/adult  s u r v i v a l  -

Estimated increase adult production

1/at 33% spawning escapement -

Estimated increase adult spawners

2/Net value per escaping summer steelhead -

Estimated annual benefits

3/Benefit:Cost  R a t i o  -

135

275

155

520

220

555

220

120

2,200

X .03

66

X .33

22

x $ 359

$7,898

7.27:1



Footnotes:

" As  per  conversat ion  Erro l  Cla ire  12/21/84-

2/- Meyers 1982. "Net Economic Values for Salmon and Steelhead from

The Columbia River System", U.S. Department of Commerce, June 1982

31- Discounted  at  4% over  25 years  pro jec t  l i f e
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CHANNEL MODIFICATION FOR FISH PASSAGE
ON

UMATILLA  RIVER

1. INTRODUCTION

a. Background

Legislation enacted by the Federal Government under the Northwest
Power Planning Act mandated fish mitigation activities on rivers and
other streams where construction of dams interrupted the natural cycle of
anadromous  fish. The legislation was enacted in December 1980 as Public
Law 96-501,  and placed responsibility for fish and wildlife protection,
enhancement, and mitigation on the Federal agencies that develop and
operate hydroelectric facilities in the Columbia River Basin. The finan-
cial responsibility for fish mitigation activities was delegated to the
U.S. Army Corps of Engineers (CE), The U.S. Bureau of Reclamation (BUREC),
the Bonneville Power Administration (BPA), and owners of private dams.

The Umatilla  River is a tributary to the Columbia River and enters
the John Day pool 3 miles downstream of McNary Dam (see Plate 1). Prior
to recent developments on the Umatilla  River, Chinook salmon and steelhead
runs on the river provided livelihood to Umatilla  Indians, as well as
sport fishing activities. The construction of Threemile Dam on the
Umatilla  River (3 miles upstream of the Columbia River confluence) by the
BUREC included a fish ladder design that was not entirely conducive to
passage by anadromous  fish. In recent years fish passage has been
further hindered by low waterflows downstream of Threemile Dam. The low
flows resulted from increased diversions by upstream irrigators.

Following the Federal mandate to mitigate the fish runs, the
Umatilla  Confederated Tribes, in cooperation with the Oregon Department
of Fish and Wildlife (ODFW) and with financial assistance from the BPA,
developed a comprehensive plan to enhance the Umatilla  River Sumner
steelhead run and restore the once productive fall Chinook salmon run.
The plan included modification of the Threemile Dam fish ladder and parts
of the 3-mile-long  channel downstream of the dam. The BUREC was selected
to design the modification of Threemile Dam and fish ladder and the Walla
Walla District CE was given the responsibility for modification of the
downstream channel.



b. Authority

The design and construction of the project was accomplished under
the terms of Interagency Agreement No. DE-A179-84-BP15807  titled, tQtennei_-
Modification to the Lower Umatilla  River," Project 83-434. The agreement
stipulated that a final report would be required.

c. Purpose of Report

The purpose of the report is to describe the project and the
construction of the channel modification, and to provide a preliminary
assessment of the effectiveness of the modified channel in improving fish
passage.

d. Acknowledgments

Mr. Dave Carey, ODFW, is commended for his unstinting efforts to
provide jump and resting pools that were necessary for the fish passage-
way. Special appreciation is given to Ms. Sharon Blair, BPA, for photog-
raphy and report guidance; report editing by Mr. Marshall 3. Spencer, CE
staff geologist; and technical assistance, review, and advice provided by
Mr. Tilden  E. McDowell, Chief, Geology Section, CE. Supervision by Mr.
Fred J. Miklancic,  Chief, Foundations and Materials Branch, CE, was
greatly appreciated. The work was accomplished under the direction- of
the Walla  Walla  CE District Engineer, Colonel Robert B. Williams; Major
Roger Sommerville  and Captain Michael P. Stuhr (CE) served as project
coordinators; and Mr. Tom Vogel, BPA, was project manager.

2. TOPOGRAPHY

The Umatilla  River descends from its source high in the Blue Mountains
to the Pendleton  plains, crosscutting the Rieth Ridge anticline into the
Umatilla  lowlands and flows into the Columbia River at the city of
Umatilla. These lowlands consist of horizontal basalt flows of the
Columbia River basalt group which have been stream channeled and water
scoured. The riverbanks and surrounding rolling plains are underlainby
glaciofluvial  deposits that are easily eroded by strong winds. The area-
is traversed by many longitudinal sand dunes oriented parallel to the
direction of the prevailing winds.

The bottom of the river channel at the project site is flat, about.
100 feet wide, and is underlain by basalt. The riverbanks slope upward
steeply through basalt flows capped by the glaciofluvial  deposits. The
channel at the site is about 100 feet deep and 400 feet wide.
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3. GEOLOGY

The Columbia River follows the axis of the Dalles-Umatilla  syncline
in the general project area, and the project site lies on the south limb
of the syncline. The angularity of the Umatilla  River's course across
the Pendleton-Umatilla  plain indicates moderate to strong structural
control. The reach of the river in the project area parallels the
Service anticline whose axis trends northward from Service Butte to
Sillusi Butte across the Columbia River in Washington. The anticlinal
ridge has been eroded away and the Umatilla  River channel is entrenched
in the valley floor along the west side of the fold axis.

The river flows directly on the Columbia River basalt of Miocene age.
The basalt flows range from a few feet to over 100 feet in thickness and
are reported to have an aggregate thickness of over 2,500 feet in the
Umatilla  Basin. The basalt is generally unweathered and fresh, dense,
black, and is either massive or columnar-jointed. The basalt forms the
river bottom in the site area and has been irregularly eroded into small
pools and channels. Minor falls and rapids occur with variation in ele-
vations of 5 to 10 feet. The glaciofluvial  deposits overlying the basalt
on the upper riverbanks consist of sands and gravels with lenses of silt.
These deposits vary in thickness upward to several hundred feet in the
project area.

4. CONSTRUCTION

a. General

The Walla  Walla  District prepared contract documents, advertised
for bids, and awarded Contract No. DACW68-84-C-0096  for the channel modi-
fication work on July 12, 1984,  to Peters and Wood Company, Pasco,
Washington. The contract amount was $179,750.  The contractor was given
10 days to begin the work and all work was to be completed by November 8,
1984. The contract work consisted of 7,000 cubic yards of main channel
rock excavation, 100 cubic yards of miscellaneous rock excavation, parking
area and haul road construction, and diversion and care of water. The
prime contractor subcontracted to Barry Barnes, Inc., Lewiston, Idaho,
for the rock drilling and blasting.

The contract was completed in late November 1984,  and some por-
tions of the modified channel were used by returning Chinook salmon during
the low-flow period in the fall of 1984. A minor amount of additional
channel excavation will be accomplished during the low-flow period of
1985 or 1986. The fish ladder and dam modification will also be accom-
plished under the auspices of the BUREC.
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The CE field inspection was administered by District personnel
under the direction of Mr. Boyd Kramer, Assistant Chief of Construction
Division, and Mr. Thomas 3. Mendiola,  Chief of Construction Division.

b. Construction Progress

Peters and Wood Company started site mobilization on July 30,
1984, with the setting up of a storage van and moving in fuel supplies.
A preconstruction conference was held in the office of the Chief of
Construction Division on that same date. On August 2, 1984, the contractor
began clearing stockpile areas and access road areas. Equipment con-
tinued to arrive onsite  and the contractor concentrated on building
access roads. On August 20, 1984, a drill crew from Barnes, Inc., moved
a tank drill onsite  and began drilling at Station 120+00. It became
apparent as the contractor mobilized that the quantity of water flowing
over the crest of Threemile Dam exceeded the 2 cubic feet per second
(cfs) indicated in the contract documents by as much as 20 cfs (see
Photograph No. 1 on Plate No. 11). These flows continued throughout the
construction period and ranged between 8 and 20 cfs. The contractor's
solution to the excessive flow is described in Case 1.

Mr. Dave Carey, ODFW, was assigned to the project to provide
technical assistance for blasting and to assure that the pools and chan-
nels were excavated in a configuration that would help the fish cope with
upstream passage. During periods of low flow, many of the rivulets in
the riverbed are discontinuous and tend to trap salmon and steelhead
moving upstream. The discontinuous and meandering nature of the rivulets
in the flat basalt riverbed can be seen in the aerial photographs on
Plates 2 through 10 and in various construction photographs contained on
Plates 12 through 17. Mr. Carey's expertise was valuable for clarifica-
tion of the type of jump pools, channels, and weir combinations required
by ODFW (see Figure 1 for weir and jump pool construction). Several
areas of the channel were modified in the field so as to meet ODFW
criteria which required a contract modification described in Case 2.

Case 1

When it became obvious that an excessive amount of water was
flowing in the channel, the contractor chose to try to avoid losing time
by starting excavation in the lower reach of the channel where the water
problem was less severe. When it became clear that the water would con-
tinue to pose greater than expected problems, the contractor was directed
by change order to correct the problem. The ODFW approved the contrac-
tor's plan to use clean pit-run gravel material for building a dike to
divert the flow of water around the work area. The dike also served as a
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haul road for removing the excavated rock. Photographs 27 and 33 (Plates
15 and 16) show typical views of dikes constructed under Case 1. The dike
was removed after rock excavation was completed. Work began on Case 1 on
August 27, 1984.

Case 2

The jump pools and resting pools that ODFW requested far exceeded
the miscellaneous excavation quantities that were designated in the
contract. Under the change order in Case 2, the contractor was directed
to delete a portion of the 5-foot by lo-foot channel and replace it with
a series of weirs and jump pools. In order to complete the project in a
timely manner, the contractor was requested to proceed with the work and
submit his price proposal later. The contractor began the Case 2 work on
August 28, 1984.

Work on the fish channel excavation progressed slowly and with
great effort because of the high waterflow in the channel. However,
progress accelerated once the diversion dike was constructed as outlined
in Case 1.

Prior to the Case 1 modification, the four main upstream irriga-
tion districts had been requested to increase the volume of water the
districts were diverting so as to decrease the flow in the channel down-
stream of Threemile Dam. The irrigation districts countered with a com-
bined request for $75,000  to help remove water from the river. The
request was denied by the CE, as the proposal offered only temporary
relief and offered no guarantees as to minimum flows to be maintained in
the river and the duration to be maintained. Additionally, the request
was more costly than the Government estimated for Case 1 modification.

Barry Barnes, Inc., who subcontracted the blasting work, exper-
ienced great difficulty in drilling and blasting the jump pools and
resting pools. Some of the problems were caused by the type of blasting
agent being used and the method of charging the blast holes. Due to
problems experienced in blasting the basalt rock, the contractor had to
redrill and reblast  some areas as many as three times, an operation which
resulted in a loss of some of the intended rock weirs. Another problem
occurred at Brownell  Dam, a low irrigation diversion weir located at
Station 82+00, when a blast damaged an existing concrete weir. The
contractor had to replace the damaged weir. (See Photographs 22 through
26 on Plate 15.)

The waterflow over Threemile Dam continued to increase and on
October 15, 1984,  West Extension Irrigation District closed their ditch
headgates. The increased flow made it necessary for the contractor to
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raise the dikes that were constructed under Case 1, and by November 1,
1984, it was not practical to attempt constructing additional dikes. The
existing dikes were maintained until the drilling, blasting, and excava-
tion were completed and were then removed. The contractor was directed
to omit construction of two jump pools near Station 60+00  because of high
water.

The work under Case 2 was completed on November 15, 1984, and
Case I work was completed on the following day. The fencing, parking lot,
and gates were constructed from November 15 through November 25, 1984.
The contract was completed after final cleanup on November 26, 1984.

c. Safety

Although the Umatilla  River fish passageway project did not
employ a great number of people, the job was still hazardous. However,
injuries that occurred were minor and there were no lost time accidents.

d. Final Costs

Original Contract Amount

Case 1

Case 2

$179,750

61,630

60.000

Final Contract Amount $301,380

5. CONCLUSIONS

The Case 1 and Case 2 modifications to the contract would have been
avoided or mitigated if a more thorough review of the plans and specifi-
cations had been conducted by the appropriate agencies prior to contract
award by the CE. Had the description and locations of the jump pools and
weirs been included in the original contract, the additional costs
incurred in doing the work under the Case 2 modification would have been
avoided.

The basic 5-foot  by lO-foot channel now provides an adequate route
for the fish to move upstream during periods of low waterflow. The drill
patterns and blasting methods employed left the fish passage with suffi-
cient irregularities to attract the fish and also provide resting areas
for them as they move up to the fish ladder at Threemile Dam.

The jump pools and resting pools with intact weirs provide proper
fish access and sufficient space for maneuvering.
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6. RECOMMENDATIONS

As soon as low riverflow is confined to the new fish passageway, a
review team consisting of representatives from the involved agencies
mentioned earlier should meet in Umatilla  and evaluate the results of the
construction. The field trip should be scheduled for June 1985. Mr. Dave
Carey, ODFW, should be present for the field review and the completion
work.

During the field inspection, a list of corrective work and additional
work required should be compiled. Following the field inspection, per-
sonnel from each agency should confer on the scope and cost of the work
and the agency responsible for its completion.

A number of construction deficiencies exist because of improper
drilling and blasting methods and high water levels that prevented
completion of the channel work. Corrective action required includes:
(1) concrete weirs to be built at Stations 111+50, 119+00, and 120+60;
(2) weirs between Stations 108+00  and 110+69  require concrete caps; (3)
weir top requires flattening at Station 86+00; (4) adding jump pools
required at Stations 59+00 and 60+40; and (5) a two-jump fish ladder is
required at Brownell  Dam. Additional construction requirements will be
forthcoming from the low-flow field inspection described above.
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Executive Smnary

A comprehensive plan for rehabilitation of anadromous fish stocks jn the

Umatilla River Basin was developed by the Oregon Department of Fish and

Wildlife in cooperation with the Confederated Tribes of the Umatilla Indian

Reservation, the National Marine Fisheries Service, the Fish and Wildlife

Service, the Bureau of Reclamation, and the Forest Service. Funds were

provided by the Bonneville Power Administration (Project No. 84-10). The

primary objectives of the planning effort were threefold:

Objective 1 Establish fishery rehabilitation objectives for naturally

and hatchery produced salmonids in the Umatilla Basin.

Objective 2 Estimate potential benefits of each of the rehabilitation

and flow enhancement projects to naturally and hatchery produced salmonids.

Objective 3 Develop a plan to set priorities, ‘implement, and evaluate

projects that will achieve rehabilitation objectives (Objective 1 above).

Anadromous Fishery Resources

The Umatilla River presently supports a small run of native summer steelhead.

Counts of adults at Three Mile Falls Dam during 1966/67-1982-83  averaged

1,861.



Historically, the Umatilla River supported runs of fall and spring chinook and

tohc salmon before overfishing, extensive water use, habitat degradation, and

Columbia River hydroelectric projects eliminated runs.

Summer steelhead have been released into the Umatilla since 1981 (up to 60,500.

yearJings  and 67,980 subyearlings have been released annually). Releases of

fall chinook into the basin include 3.54 million tule stock fingerlings in

1982, ~OO,OOQ and 223,632 upper river bright yearlings in 1983 and 1984,

respectively, and 637,190 upper river bright fingerlings in 1984. Spring

+-~k have not been released into. the basin.

Factors Limiting Ana+omous Fish Production and Needs*-- lll_

Stream Flow and Temperature

Low stream flow is the chjef factor limiting production of anadromous

salmonids within the Umatilla Basin. Summer flows are extremely low due to

naturally low stream flow and numerous irrigation diversions in the lower

river. Water withdrawals during summer and fall months often cause dewatering

of some reaches in the main stem which elimi-nates rearing area. Water

temperatures in the lower main stem typically exceed 80' F which is above

upper lethal temperatures of anadromous salmonids,

Low stream flows can hinder upstream passage of adults. Umatilla flows are

generally inadequate (Cl50 cfs) before November for passage of summer

steelhead and fall chinook. Low stream flows can also inhibit downstream

passage of juveniles. During years of low runoff, most flow during April-June

is diverted for irrigation or stored in reservoirs. When these low flow
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conditions occur (approximately 1 in 10 years), all steelhead smolts (up to

llO,OOO/year) are trapped at Westland and hauled to the Columbia River.

Without trucking, it is estimated that survival of wild and hatchery juveniles

in the lower Umatilla under present flow conditions would average 86-90% for

summer steelhead, 70.90% for fall chinook, and 90% for spring chinook. It is.

likely that in low flow years, survival of migrating smolts would be

considerably less than average.

Restricted Adult Passage at Diversion Dams and Below Three Mile Falls Dam

-.%X Umatilla River dfve- sion dams (Three Mile Falls, Westland, Stanfield,

Maxwell, and Cold Spt-ings)  limit upstream fish migration. Three Mile Falls

Dam (RM 3.0) is the highest diversion dam on the Umatilla (24 foot crest

height) and is a formidable obstacle to upstream passage of adults. At high

flows (X00 cfs), a high percentage of water spills over the crest of the dam

and causes a false attraction problem for steelhead and chinook in the

tailrace area. An estimated 20% of the 1982-83 steelhead run was lost to

entrapment beneath the dam.

The channel between Three Mile Falls Dam and the mouth of the Umatilla has

bedrock flats, is generally undefined, and has dead end channels and shallow

pools which inhibit upstream passage of adults. In the past, biologists have

observed that the channel was a complete barrier to summer steelhead at flows

less than 200 cfs.
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Fish Screenina at Irritation Diversions

The Jmatilla Basin has an extensive network of screened and unscreened

diversions located on the main stem and on Birch Creek and tributaries that

present passage problems to downstream migrants. Screen mesh openings and

approach velocities at screened diversions exceed criteria established by the

fish and wildlife agencies at most of the major irrigation diversions in the

lower 32 miles (West Extension, Maxwell, Westland, Cold Springs and

Stanfield). Few juvenile fall chinook would survive and losses of steelhead

and spring chinook smelts would be severe at the excessive approach velocities

at Westland (up to 2.44 ft/sec). Additionally, approximately 50% of fall

chinook juveniles would pass through the l/4" screen mesh opening at Westland

and about 25% would pass through the 5/32-3/16" screen openings at Cold

Springs and Maxwell,

There are 16 small ditches on the Umatilla and tributaries that lack fish

screens, Generally, less than 5 cfs are diverted at each of these ditches.

Survival of hatchery and wild juveniles over all screened  and unscreened

diversions under existing flows is estimated to be 78.6.87.6%  for summer

steelhead, 22.2-80.6% for fall chinook, and 82.6% for spring chinook.

Riparian and Instream Habitat

The loss of riparian habitat and lack of pools and instream structures

contribute to poor stream conditions which limit fish production in the basin.
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Approximately 70% of the 422 stream miles inventoried on the Umatilla need
.

riparian rehabilitation (FWS and NMFS 1981).

Future Hydropower Development

.

There are three proposed hydropower projects which could negatively impact.the

basin's fishery resources. The first two (Three Mile Falls and McKay Dam

Projects) are at existing structures and the third (Boyd Project) is a new

diversion. The Boyd Project would be the largest diversion (up to 500 cfs) in

the basin.

Present and Proposed Flow Enhancement and Fishery Rehabilitation Projects and

c o s t s

A listing of present and proposed flow enhancement and fishery rehabilitation

projects is presented in Table i. Flow enhancement projects that were

evaluated include the Bureau of Reel amation's Columbia River Pumping (CRP) and

CRP/Meacham  Dam Plans and the McKay Storage Plan. Fishery rehabilitation

projects that were evaluated include upstream and downstream passage

improvements at diversion dams and canals and in the lower channel, adult and

smolt trapping/trucking projects, and habitat improvements in important

headwater streacns.

The Bonifer Springs adult collection/juvenile release facility was constructed

in 1983. Final designs for the Minthorn facility was completed in 1984.

Major work was completed in 1984 on lower channel modification. And, site



Table i. Present and proposed flow enhancement and fishery rehabilitation
projects in the Umatilla Basin.

, Flow Enhancement Projects ,

Long Term Projects

1. Columbia River Pumping Plan
2. Columbia River Pumping/Meacham  Dam Plan

Interim Project

1. McKay Storage Plan

Fishery Rehabilitation Projects

Upstream Passaqe Improvement

1. Lower Umatilla River channel modification
2. Three M'le Falls, Westland, Stanfield, Cold Springs, and

Maxwell diversion dams.

Downstream Passage Improvement _

1. West Extension, Westland, Stanfield, Cold Springs,
Maxwell, Brownell and Dillon screen rep? acement,

2* Umatilla River and Birch Creek screen
replacement/install ation.

Adult and Smolt Trapping/Trucking

1. Westland smolt trapping facility expansion.
2. Adult and smelt trucking program expansion.

Habitat Improvement

1. Meacham, North Fork Meacham, Thomas, Squaw, Birch, East Fork
Birch, West Fork Birch, Buckaroo, and Ryan creeks and North
and South Fork and main stem Umatilla River instrearn
rehabilitation.

2. Meacham, North Fork Meacham, Squaw, Birch, East Fork Birch,
West Fork Birch, Buckaroo, and Ryan creeks and South Fork and
main stem Umatilla River riparian protection/rehabilitation.

Hatchery Supplementation/Reintroduction
-I

1. Hatchery facility for 200K summer steelhead.
2. Summer steelhead supplementation.
3. Bonifer and Minthorn Springs adult collection/juvenile release

facilities.
4. Fall and spring chinook reintroduction an> broodstock

development.
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investigations were completed in early 1985 for the Umatilla River Summer

Steelhead Hatchery.
.

Preliminary total construction/capital and annual operation/maintenance costs

of fishery rehabilitation projects (not including flow enhancement) are.

%10,135,105  and $186,697, respectively (Table ii). Preliminary costs for the

CRP Plan are %36,923,000  and %239,900~/ for construction/capita? and

operation/maintenance, respectively, and %124,582,000  and $218,600 for the

CRP/Meacham Dam Plan. Operation/maintenance costs of the fishery

rehabflitation  projects would be reduced by $17,409 by the Bureau's flow

enhancement projects. This savings would result from reduced hauling of

adults and smo?ts,

Rehabilitation Objectives and Potential Fishery Benefits

Natural Production .

Natural production rehabilitation objectives (in terms of adult returns

required for maximun smolt production) for the basin under existing flows are

1,881 summer steelhead, 11,097 fall chinook, and 582 spring chinook (Table

iii). Production objectives are approximately similar under the CRP and McKay

Storage Plans. Production objectives of summer steelhead and spring chinook

would be greater under the CRP/Meacham Dam Plan (2,859 summer steelhead, 1,166

a/ With completion of Meacham Dam, the West Extension Irrigation District pump

would no longer be required and annual operating cost would be reduced to

218,600.
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Table ii. Preliminary cost estimates for flow enhancement and fishery
rehabilitation projects proposed in the Umatilla Basin.

Flow Enhancement Projects
(1983 prices)

Construction/Capital Annual Operation/
costs Maintenance Costs
(dollars) (dollars)

Colu m b i a River Pumping Plan
36,923,OOO 239,900

Columbia River Pumping/
Meacham Dam Plan

124,582,OOO 218,600

Fishery Rehabilitation Projects

Upstream Passage Improvement (1984 prices)

Three Mile Falls Diversion Dam 1,665,OOO 11,205
Westland Diversion Dam 216,000 2,000
Stanfield Diversion Dam 75,000 1,000
Cold Springs Diversion Dam 24,000 1,000
Maxwell Diversion Dam 24,000 1,000

TOTAL 2,004,OOO 16,205

Downstream Passage Improvement (1984 prices)
Large Diversions

West Extension Screen 1,810,OOO 10,170
Westland Screen 1,000,000 20,000
Stanfield Screen 670,000 10,600
Cold Springs Screen 1,000,000 25,000
Maxwell Screen 420,000 7.400

TOTAL 4,900,000

Small Diversions (1984 prices)

Brownell Screen
Dillon Screen
Umatilla River and Birch Creek
Unscreened Diversions (16 diversions)

3,416 130
3,416 130

48,373 2,080

TOTAL 55,205 2,340

73,170
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Table ii. (cont.)

Construction/Capital Annual Operation/
costs Maintenance Costs
(dollars) T

Adult and Smolt Trapping/Trucking (1984 prices)

2,500 gallon fish truck 130,000 14,100 (ll,844)a
365 gallon tank, trailer, and truck 22,000 2,400 ( 1,248)

Westland Smolt Trap Expansion
Power Crowder
Fish Pump
Labor (EBA-1)

53,500
50,000
15,000

TOTAL 270,500

Habitat Improvement (1983 prices) .

Meacham Creek and N. Fork Meacham Creek 426,750
N. and S. Fork Umatilla River 138,150
Thomas Creek 27,500
Mainstem Umatilla River

(Meacham Cr. to Forks) 250,000
Squaw Creek 238,000
Birch Creek 346,000
E. and W. Fork Birch Cr. 724,000
Buckaroo Creek 126,000
Ryan Creek 34,000
Mainstem Umatilla River 595,000

(Pendleton to Meacham Cr.)

TOTAL 2,905,400 27,980

FISHERY REHABILITATION PROJECTS
GRAND TOTAL 10,135,105

2,000 (  2,000)
5,0000 ( 5,000)
1,5000 ( 1,500)

21,002 ( 7,001)

46,002 (28,593)

3,800
1,480

400

2,200
2,000
3,400
8,600
1,200

300
4,600

186,697

a/ Costs with enhanced flows of the CRP or CRP/Meacham Dam Plans
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Table iii. Natural production rehabilitation objectives (in terms of adult
returns required for maximum smolt production) for anadromous
salmonids in the Umatilla River,

~~-~I
Enhanced flows -

Existing L g Term Projects* Interim ProJect?
flows CRP Plain CRP/Meacham Dam Plan McKay Storage Plan

Summer steelheadc 1,881 1,881 2,859
Fall Chinook

1,881
11,097 10,890 11,403

Spring chinook
11,097

582 582 1,166 582

a Projects are potential long term solutions to the basin's fishery
problems.

b Project would be used as an interim measure to enhance flows until the CRP
or CRP/Meacham Dam Plans are implemented.

C Production figures were averaged from two estimates.



spring chinook) due to increased smolt production from augmented summer flows.

by Meacham Dam.

To estimate benefits of rehabilitation projects, we used a general life

history model for naturally produced fish. Since the projects will affect

various life stages, benefits were evaluated over one life cycle. Assuming

rehabilitation objectives are achieved, we estimated the potential fishery

benefits that would result in a single life cycle. Because "available

habitat" for anadromous species will vary with flow conditions, we estimated

rehabilitatoin objectives based on existing flows and each enhanced flow. The

specific methods used to generate estimates of natural production necessary to

seed available habitat and fishery benefits are described in detail in

Appendices C and D.

Under each of the flows, accomplishment of all projects would provide

substantial fishery benefits to naturally produced fish in the basin. Under

existing flows, we could achieve ultimatea/ returns of 3,365 summer steelhead,

5,408 fall chinook, and 616 spring chinook if upstream and downstream passage

and habitat improvement projects are completed and adults and smolts are

trucked when necessary (Table iv). If no projects are implemented, only 714

summer steelhead, 7 fall chinook, and 41 spring chinook would be produced.

a/ Ultimate production is defined as returns following completion of all

rehabilitation projects.
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Table iv. Natural production fishery benefits (in terms of adult returns to the mouth of the Umatilla River)c/ from fish
rehabilitation projects in the Uamtilla River.

-

-. --
Enhanced Flows

Long Term Projectsa/ Interim ProjectuJ-
CRP/Meacham  Dan

_-

Exisitng Flows CRP Plan Plan _ McKay Storage Plan

Projects sts ChF ChS sts ChF ChS sts ChF ChS sts ChF- - - - - - - - - - -

1.

2.

No action 714 7

Upstream Passage 1,264 867
Improvement Only

1,898 2,326 552 714 7

2,443 4,346 1,137 1,264  1,037

3. Downstream Passage 908 31
Improvement Only

2,304 5,412 668 - 908 31

4. Adult and Smolt
Trucking Only

830 1,077 1,898 4,195 767 830 1,268

5. Habitat Improve- 1,285 7
ment Onlydb

3,417 2,326 992 1,285 7

6. Upstream and Down- 1,608 3,905
stream Passage
Improvement

41 1,169 984 208

252 1,570 2,793 540

49 1,453 3,594 249

197 1,169 2,450 384

74 2,105 984 375

307 1,950 10,193 655 2,965 10,781 IL.375 1,608 4,670

7. Upstream and Down- 2,894 3,905
stream Passage and
Habitat Improvement _

551 3,511 10,193  1,171 5,336 10,781 2,469 2,894  4,670

8. Ultimate 3,365 5,408 616 3,511 11,207  1,171 15,336 11,859 2,469 3,365 6,468

ChS

41

252

49

197

74

307

551

616

a/b/ See footnotes in Table 20.
r/- For purposes of the model, we assuned no harvest In the Umatilla River.
d/ Meacham Creek only.



Potential fishery benefits of the rehabilitation projects are greatest under

the CRP/Meacham  Dam Plan, especially fall chinook. Ultimately, 5,336 summer

steelhead, 11,859 fall chinook, and 2,469 spring chinook could be produced.

The reasons for the greater production of fall chinook at the higher flows are

threefold:

1) There would be no loss in production due to delay in migration of

adults. With existing low flows in the fall, we estimated a 25% loss in

production from spawning of adults before reaching upper Umatilla River

spawning areas and increased mortality due to the delay.

2) There would be a 28.2% increase in survival of adults over upstream

passage obstructions.

3) There would be a 2.0% increase in survival of juveniles in the lower

stream channel.

The greater production of summer steelhead and spring chinook under the

CRP/Meacham  Dam Plan would result from increased survival of adults over

upstream passage obstructions and increased production of smolts due to

increased summer flows from Meacham Dam.

Fishery benefits would be somewhat less under the CRP than the CRP/Meachatn  Dam

Plan. Ultimately, 3,511 summer steelhead, 11,207 fall chinook, and 1,171

spring chinook could be produced under the CRP. The slightly lower production

of fall chinook under the CRP than the CRP/Meacham  Dam Plan would be caused by

lower survival of adults over upstream passage obstructions (87.1 versus
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89.0%) and reduced spawning potential (10,890 versus 11,403) at the lower.

flows during fall months. Production of summer steelhead and spring chinook

would be less under the CRP than the CRP/Meacham Dam Plansince stream

productivity would not be increased.

There would be two "nonproduction" benefits from both the CRP and CRP/Meacham

Dam Plans:

I) A greater percentage of fall chinook would be in "bright" condition

w h e n  they enter Umatilla River fisheries.

2) Fewer adults and smolts would have to be trucked which reduces annual

operation/maintenance costs by $17,409.

Fishery benefits would be slightly greater under the McKay Storage Plan than

existing flows, increasing returns of fall chinook to 6,471. Since the McKay

Storage Plan is designed to improve upstream passage of fall chinook, there

would be no additional fishery benefits to summer steelhead and spring

chinook.

Under each of the flows, accomplishment of all rehabilitation projects is

necessary to achieve maximum fishery benefits of the rehabilitation plan.

Fishery benefits would be minimal if individual projects were completed;

however, because survival of fish over the series of dams, screens, and

instream obstructions are multiplicative, fishery benefits are greatly

increased as all projects are completed.
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Upstream and downstream passage improvements would provide greatest benefits.

to fall chinook, whereas habitat improvements would yield greatest benefits to

summer steelhead and spring chinook. Our evaluation of fishery benefits from

habitat improvements was limited to Meacham Creek. We predicted a three-fold

increase in number of summer steelhead and spring chinook smolts from proposed

habitat improvements in Meacham Creek.

Hatchery Production

Hatchery production rehabilitation objectives (5,400 summer steelhead and

10,000 fall and spring chinook) were established by the Confederated Tribes of

the Umatilla Indian Reservation and the Oregon Department of Fish and

Wildlife. Releases required to achieve objectives are listed in Table v.

Similar to natural production, we used a general life history model to

determine benefits of rehabilitation projects to hatchery production. We used

production objectives as a starting point and estimated benefits that would

result in a single life cycle. Methods to determine rehabilitation objectives

of hatchery production and fishery benefits are fully described in Appendices

C and D.

Under existing flows, we could achieve ultimate returns of 4,979 summer

steelhead, 4,670 fall chinook, and 4,890 spring chinook if upstream and

downstream passage improvements are completed and adults and smolts are

trucked when necessary (Table vi). If no action is taken, only 2,214 summer

steelhead, 9 fall chinook, and 610 spring chinook would be produced.
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Table v. Hatchery production objectives (in terms of adult returns to
Bonifer and Minthorn Springs adult collection/juvenile release
facilities) for anadromous salmonids in the Umatilla River.

,

Adults

Releases required
to achieve objectives

Smolts Fingerlings

Summer Steelhead 5,400 200,000a --

Fall Chinook 10,000 225,000b 2,958,35Oc

Spring Chinook 10,000 l,666,667d --

a  Assuming a 2.7% survival rate.
b Assuming a 0.5% survival rate.
c Assuming a 0.3% survival rate.
d Assuming a 0.6% survival rate.
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Table vi. Hatchery production fishery benefits (in terms of adult returns to Bonifer and Minthorn Springs tilt collection/juvenile release
facilities) from fish rehabilitation projects in the Umatilla River.

Existing Flows

Projects StS

1. No action ul4

2. l)M-rxm Passqe 3,925
1RpwerentOl1y

3. [)rrmstrean  Passqe 2,527
1Rpwelellt(h1y

4. CldrltadBrIlt 2,460
Tnd<ir~~Chly

5. Qdmn ml Dam 4,471
StreanPasSage
Inpruwwtt

6. Ultimate 4,979 .

elf

9

1,193

28

1,349

3.585

aIs

610

3,366

738

2,714

4,401

4,670 . 4,890 .

95

CRP Plar

uf CM

1,407 3,932

3,990 7.783

3,491 3.520

3,182 5,359

9.m 9,310

9.900 , 9.~0 .

EnhdFlcws
Long Yen Pmjectsz/

PluI

StS ctf

3,529 2,656

4,541 5,291

4,028 5,m

3,529 4,356

5,184 10,f-m

3.382

4,541

3,061

3.382

5,184

fLlf34  ,

ells

3,932

W95

998x)

g**. 1

InterinPrwect?/

StS cm

2,214 17

3.925 1,428

2,527 51

2.460 L6FJ9

4,47l 4,287

_ 4.979 . 5,585

- -i

Md(ayStora*Plan

chs

610

3.365

73

2,n4

4,401

4890 .

a/b/ See footnotes in Table 20.

d-
-  For purposes of the model, we assumed no harvest in the Umatilla River
,/ Returns to the mouth of the Uamtilla River before in-river harvest.



Similar to natural production, fishery benefits of the rehabilitation projects

would be greatest under the enhanced flows of the CRP/Meacham Dam Plan: 5,184

summer steelhead, 10,000 fall chinook, and 9,800 spring chinook. This greater

production would result solely from an increased number of adults entering the

river (i.e., there would be no loss in production due to delay in migration)

and improved survival of adults over upstream passage obstructions.

Ultimate production of fall and spring chinook would be slightly lower under

the CRP than the CRP/Meacham  Dam Plan due to slightly lower survival of adults

o v e r  upstream passage obstructions.

The McKay Storage Plan would provide slightly greater fishery benefits than

under existing flows, increasing returns of fall chinook to 5,585. There

would be no additional fishery benefits to summer steelhead and fall chinook.

Proposed Rehabilitation Plan

Priorities and Schedules for Implementation

The proposed plan for rehabilitation of anadromous salmonids in the Umatilla

Basin is presented in Table vii. The table suggests priorities and

implementation schedules for fishery rehabilitation and flow enhancement

projects over the next five fiscal years (1986-90) The proposed

rehabilitation and flow enhancement projects are listed separately. Although

the rehabilitation projects are listed in order of priority, all nine projects

plus the flow enhancement proposals must be completed to achieve maximum

(ultimate) fishery benefits listed in Tables iv and vi.
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Table vii. Umatilla River fishery rehabilitation plan FY 1986-90 --
priorities and schedules for implementation.

FW Program
Reference Project

Fishery Rehabilitation Projects

704(i)(l) 1. Hatchery facility for 200K
summer steelhead

7Wg) (2) 2. Spring chinook reintroduction
and broodstock development

7C4(d)(l) 3, Three Mile Falls upstream and
Tab'!e 2 downstream passage improvement

4. Adult and smolt trapping/trucking
program

5. Westland upstream and downstream
passage improvement and smolt
trapping facility

6. Cold Springs upstream and down-
stream passage improvement

7. Maxwell and Stanfield upstream

8:
and downstream passage improvement
Small diversions downstream
passage improvement
a. Brownell and Dillon
b. Umatilla River unscreened

diversions (5)
c. Birch Creek unscreened

diversions (11)
9. Habitat improvement

a. Meacham and North Fork
Meacham Creeks

b. South Fork Umatilla River
Thomas Creek

c. Mainstem Umatilla River
(Meacham Creek to Forks)

d. North Fork Umatilla River
e. Squaw Creek
f. Birch and East and West

Fork Birch Creeks

Flow Enhancement Projects

704(d)(Z) 1. McKay Storage Plan
2. Bureau of Reclamation's CRP or

CRP/Meacham Dam Plans

Five-Year Schedule
Fiscal Year

1986 1987 1988

.
1989
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Hatchery supplementation/reintroduction projects, including a hatchery

facjl j ty for 200,000 summer steelhead and spring chinook reintroduction and

breodstock  development, upstream and downstream passage improvements at the

five major diversion dams on the main stem (Three Mile Falls, Westland, Cold

Spr'ngs, Maxwell, and Stanfield), and adult and smolt trapping/trucking

projects received highest priority. These are followed by downstream passage

improvements at small diversions and habitat improvements.

The benefits of the fishery rehabilitation plan are substantially -Improved by

the Bureau of Reclamation's flow enhancement projects. Of these,, the CRP Plan

would provide the greatest fishery benefits at the lowest cost. Until the

Bureau's flow projects are completed (1990 estimated completion date], flows

could be increased by the McKay Storage Plan to aid the upstream migration of

fall chinook.

Plan Evaluation

Achievement of fishery benefits identified in the plan will depend in part of

a comprehensive evaluation program to determine the success of the projects.

The evaluation should consist of a monitoring program such as dam counts of

naturally and hatchery produced smolts and adults to provide a measure of the

overall effectiveness of the rehabilitation plan. In addition, the evaluation

program should include in-depth evaluations of key projects, such as

hatchery/supplementation projects, passage success at Three Mile Falls,

Westland, and possibly other dams, habitat improvements in Meacham Creek, and

the Bureau of Reclamation's flow enhancement projects.
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Introduction

The Umatilla River once produced large runs of chinook (Oncorhynchus

tschwytscha)  and coho (O. Kisutch) salmon and steelhead trout (Salmo gairdneri

gairdneri) which supported productive Indian and non-Indian fisheries. Chinook.

and coho salmon have been eliminated from the Umatilla River since the early

1900's, and summer steelhead have been reduced to a fraction of their former

abundance due to habitat alterations in the basin and losses of juveniles and

adults at Columbia River dams. Despite these habitat problems, vast areas of

potentially productive salmon and steelhead spawning and rearing habitat remain

in the Umatilla Basin.

Currently, there are numerous project proposals to restore anadromous fishery

resources in the Umatilla River. The Umatilla has been given top priority for

restoration of salmon and steelhead by the Northwest Power Planning Council in

their Columbia River Basin Fish and Wildlife Program (NPPC 1984). The

Confederated Tribes of the Umatilla Indian Reservation (CTUIR) and the Oregon

Department of Fish and Wildlife (ODFW) have developed a 5-year (FY 1983-87)

plan that identifies rehabilitation projects to solve fishery problems in the

basin (CTUIR 1984). These projects include upstream and downstream improve-

ments at diversion dams and canals and in the lower channel, habitat improve-

ments in important headwater streams, and hatchery supplementation/reintroduc-

tion projects. Most of these projects have been included in the Fish and

Wildlife Program that will be considered for funding by the Bonneville Power

Administration (BPA). In addition to the CTUIR/ODFW  plan, the Bureau of

Reclamation has identified projects to enhance flows in the basin by pumping



Columbia River water into the Umatilla and constructing a storage reservoir on

Meacham Creek (BR 1985).
.

Despite a large number of rehabilitation proposals for the Umatilla Basin,

there has not been a systematic evaluation of the potential fishery benefits

that can be expected if one or some combination of the projects are

implemented. This information is needed to identify project priorities and

develop implementation schedules. BPA funded this evaluation of the oroposed

rehabilitation projects for the basin., There are three objectives for the

study:

Objective 1 Establish fishery rehabilitation objectives for naturally and

hatchery produced salmonids in the Umatilla Basin.

Objective 2 Estimate potential benefits of each of the rehabilitation and flow

enhancement projects to naturally and hatchery produced salmonids.

Objective 3 Develop a plan to set priorities, implement, and evaluate projects

that will achieve rehabilitation objectives (Objective 1 above).

This document identifies fishery needs, quantifies the contribution of proposed

fishery projects under present and enhanced flows, provides cost estimates for

projects, and provides a plan for prioritization, implementation and evaluation

of projects. This report is intended to provide the tribes, the fish and

wildlife agencies and BPA a rational approach for selecting projects that will

provide the greatest fishery benefits to anadromous fisheries in the basin.



. Glossary of Terms

The followin,g definitions apply to terms that are frequently used throughout

this report:

Fishery rehabititation  projects - Refers to specific passage, habitat,

trapping/trucking, and hatchery supplementation/reintroduction projects

(see Table 8).

Ftou enhancement projects - These are distinguished from the rehabilitation

projects (above) and refers specifically to the Bureau of Reclamation's

Columbia River Pumping and combined Columbia River Pumping/Meacham Dam

.Plans and the McKay Storage Plan.

lOat24mt  productCon  - Production from fish that spawned and reared naturally

regardless of the origin of the parents.

Hatchery production - Production from fish that spawned and/or reared under

artificial conditions.

Rehabilitation  objective (natural  production) - Achievement of adult hatchery

returns to provide maximum smelt production for the available habitat.

RehabiZitation objective (hatchery production) - Adult hatchery production

goals as established by CTUIR and ODFW (CTUIR 1984).



.

Fishery benefit (natural production) - An estimate of the number of adults

returning to the mouth of the Umatilla River after one or more projects1

have been completed and after the habitat has been fully seeded.

Fishery benefit (hatchery production) - An estimate of the number of adults

returning to Bonifer and Minthorn Springs facilities after one or more

projects have been completed and after the number of smelts necessary to

achieve production goals is released.

Ultimate production - Adult returns to the mouth of the Umatilla (for naturally

produced fish) or Bonifer and Minthorn Springs adult collection/juvenile

release facilities (for hatchery produced fish) following completion of

all proposed rehabilitation projects.

In addition to these terms, we have used the following agency abbreviations and

shorthand terms throughout the plan:

Abbreviations

BPA

BR

Corps

CTUIR or Tribes

ODFW

Full Name

FWS

NMFS

Bonneville Power Administration, U.S. Department of Energy

Bureau of Reclamation, US, Department of the Interior

Corps of Engineers, U.S. Department of the Army

Confederated Tribes of the Umatilla Indian Reservation

Oregon Department of Fish and Wildlife

Fish and Wildlife Service, U.S. Department of the Interior

National Marine Fisheries Service, U.S. Department of
Commerce
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USFS Forest Service, U.S. Department of Agriculture

Fish and Wildlife Oregon Department of Fish and Wildlife, Fish and Wildlife
Agencies Service, and National Marine Fisheries Service.

Fish and Wil'dlife  Northwest Power Planning Council's Columbia River Basin Fish
Program and Wildlife Program

CRP Plan Bureau of Reclamation's Columbia River Pumping Plan

CRP/Meacham
Dam Plan

Bureau of Reclamation's combined Columbia River
Pumping/Meacham Creek Dam Plan

Basin Description

The Umatilla River in northwest Oregon originates on the west slope of the Blue

Mountains east of Pendleton (Figure 1). The river flows generally in a

northwesterly direction across the Umatilla Plateau for about 115 miles to its

confluence with the Columbia River at RM 289. The Umatilla drainage covers

2,290 mi2. Virtually all of the drainage is within Umatilla County, the most

populous of all eastern Oregon counties. The county is in close proximity to

population centers of southeastern Washington.

The average annual runoff in the Umatilla Basin is 326,700 acre-feet measured

at the Umatilla Gage (RM 2.1) (USGS 1982). Average monthly flow at RM 2.1

varies from 23 cfs in July to 1,095 cfs in April. Major tributaries include

the North Fork (enters the Umatilla at RM 90) and the South Fork (RM 90)

Umatilla River, and Meacham (RM 79), Birch (RM 51), McKay (RM 48), and Butter

(RM 15) creeks.

The terrain in headwater areas is mountainous with tributary streams in

relatively narrow, steep-walled canyons (CTUIR 1984). Stream gradients range

from 2-5% in the headwaters and 0.5.1.0% from the Forks to Meacham Creek.
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Below Meacham Creek, the Uamtillsa becomes gradually wider and gradient is less.

than 0.5%. Headwater areas are well shaded by a conifer canopy. On the

main stem Umatilla between the Forks to Meacham Creek, a moderate amount of

shading is provided by a mixture of deciduous trees and conifers. Below

Meacham Creek, deciduous trees, shrubs, and grasses provide little shading as

the river widens and flows through cultivated land.

About 51% of the Umatilla drainage is privately owned, 37% is managed by

Federal agencies (principally the Forest Service), and 1% is owned by the State

of Oregon (CTUIR 1984). Approximately 11% of the drainage (247 mi2) is located

on the Umatilla Indian Reservation just east of Pendleton. All headwater

tributaries originate in Umatilla National Forest lands.

The Umatilla has been extensively developed for irrigation ourposes. The

largest development is the Umatilla Project, constructed by the Bureau of

Reclamation between 1906 and 1927. The project provides irrigation water to

approximately 30,000 acres in four irrigation districts (Hermiston, West

Extension, Stanfield, and Westland) (Fiqure 2). The project includes Cold

Springs Dam and Reservoir, Cold Springs Diversion Dam and Feed Canal, Three

Mile Falls Diversion Dam and West Extension Main Canal, and McKay Dam and

Reservoir.

Cold Springs Dam and Reservoir (50,000 acre-feet capacity) are located 6 miles

northeast of Hermiston. Water is diverted to the reservoir by the Feed Canal

(located on the Umatilla at RM 29.2) and transported from the reservoir to the

Hermiston Irrigation District through the A-Line Canal. Maxwell Diversion Dam

(RM 14.8) and Canal diverts water to serve the lower Hermiston Irrigation
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District. Three Mile Falls Diversion Dam (RM 3.0) and West Extension Main

Canal diverts water for West Extension Irrigation District lands west of the

Umatilla River. McKay Dam and Reservoir (73,800 acre-feet capacity), located .,

6 miles south of Pendleton, was constructed by the Bureau of Reclamation to

provide supplemental water to the Stanfield and Westland Irrigation Districts.

Stanfield Diversion Dam (RM 32.3) and Furnish Canal was constructed to provide

water to the Stanfield Irrigation District. Westland Irrigation District

constructed Westland Diversion Dam (RM 27.3) and Canal to divert water to the

district's land on the west side of the Umatilla River. During winter,

Westland Dam and Canal also provide water to the County Line Improvement

District during winter to recharge the ground water aquifer. Dillon Diversion

Dam (RM 24.7) and Canal, constructed by Dillon Ditch Company, diverts water to

lands west of the Umatilla.
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Anadrornous Fisherv Resources
.

Present and Historical Fish Runs

The Umatilla River presently supports a small run of native summer steelhead..

Counts of adults at Three Mile Falls Dam during 1966/67-1982/83  averaged i,861

(Table 1). Peak upstream migration of adults (as determined from counts at the

dam) occurs in February and March and peak spawning occurs in April and May.

Steelhead spawn in Meacham Creek (40% of the basin's total), the North and

South Forks (27%), the upper mainstem Umatilla (lo%), Squaw Creek (5%), Birch

Creek (15%), and other headwater tributaries (3%) (QDFW 1973).

Most steelhead rear for 2 years in headwater streams before migrating to sea.

Peak downstream migration of smelts is in May as determined from counts of

smelts at Umatilla screens during 1960-82 (Table 2) (ODFW 1983). Adults spend

2-3 years in the ocean before returning to spawn. Sport fishing harvest

averages 700 annually (ODFW 1983). Most of this fishery is concentrated below

Three Mile Falls Dam.

Historically, the Umatilla River supported runs of fall and spring chinook

and coho salmon before over-fishing, extensive water use, habitat degradation,

and Columbia River hydroelectric projects eliminated runs. The largest run of

chinook within memory was in 1914 when Indians and non-Indians caught

"thousands upon thousands of salmon from spring to fall in the lower Umatilla

. -lO-



Table 1. Counts of adult summer steelhead at Three Mile Falls Dam during.
1966/67-1982/83  (ODFW 1983).

YEAR , OCT NOV DEC JAN FEB MAR APR. MAY TOTAL

1966-67
1967-68
1968-69
1969-70
1970-71 a/
1971-72 b/

- 1972-73
1973-74 c/
1974-75 d/ -
1975-76 e/
1976-77 f/
1977-78 g/
1978-79 h/
1979-80
1980-81
1981-82
1982-83

0
44
0
0
0
0
0
0
0
0
0
0

0
0

34
32

1
174
200

0
249

0
680

0
0

22
0

0
210
91
95

110 288 394 376 338
60 281 357 14 0
0 4 95 243 543

39 7 537 407 1,299
404 19 - - -

0 3; 204 1.82; 0
557 558 284 478 0
264 315 1,476 59 40
258 966 1,190 108 12
100 163 21 222 25
828 1,432 641 179 0

87; 14; 427 - 609 26;
492 319 47 142 78
155 77 73 178 129
133 218 225 276 280

271
0

832
0

0
0

17
0
0
0

45
10
31
5

1,778
930

1,917
2,298

NA
NA

2,057
2,340
2,171
2,534
1,258
3,080

NA
2,367
1,298

768
1,264

14.year average = 1,861

a/ Counter was damaged January 5 and not replaced.-

b/ Counter was not installed.-

c/ In addition to the 1973-74 total, 83 steelhead were taken as hatchery brood-
stock. Twelve of these (8 females and 4 males) were taken in January, and
the other 71 (50 females and 21 males) were taken in February.

d/ One fish shown for May was passed upstream manually on June 4.

e/ Good numbers of fish passed upstream before the counter was operable on-
December 24. Therefore, this count was quite low. The ladder was opened
October 22.

f/ Extremely low flows prevented steelhead passage during much of the
migration period. A total of 205 steelhead (98 females and 107 males) were
transported upstream near Rieth. Also the counter was not operating and
passage conditions were good for a 2-week period in late March-early
April. Probably at least 500 steelhead passed during that time.

g/ Counter did not operate the first 12 days after installation (Novanber  30
to December 12). Counter was damaged by vandalism following the March 10
count and some fish were still arriving at the dam.

h/ No count was avail able,,- Counter was not calibrated accurately.



Table 2. Counts of steelhead smolts at Umatilla screens during 1960-82 (ODFW
1983). .

YEAR
-

APRIL MAY JUNE TOTAL

1960 7,098 16,469
1961 18,733" 35,689*
1962 ,056 15,190
1963 1,848 17,346
1964 537 8,563
1965 4,947 1,932
1966 4,619 15,709*
1967 1,189 6,154
1968 3,886 29,571”
1969 556 16,352
1970 170 1,329
1971 637 10,345
1972 706 6,257
1973 5,218* 36,077*
1974 0 0
1975 0 0
1976 0 2,438
1977 6,039 89,950*
1978 0 324
1979 0 208
1980 0 23,300
1981 175 * 450
1982 0 0

2,342
3,112”

515 l

1,310
1,527*

166
2,486*
2,150*
4,404*
5,905*
8,884
2,865
1,457*
3,123*

0
3,464
6,920
11,409”

182
2,490
2,585

150
1,650

25,909
57,534"
18,761
20,513
10,627
7,045

22,814
9,611

38,959
22,813
10,383
13,847
8,420

44,418*
0

3,464
9,358

107,398
506

2,698
25,885

775
1,650

* These figures are total counts for the month or year indicated. All other
records are incomplete.

(Van Cleve and Ting 1960). It is believed that chinook and coho salmon were

eliminated from the basin shortly after completion of Three Mile Falls Dam in

1914, although some spring chinook were sighted as recently as 1963

(OSGC 1963), and fall chinook as recently as 1957 (Thompson and Haas 1960).

When reintroduced, fall chinook will arrive at the mouth of the Umatilla in

peak numbers mid-September, however, because of low stream flows, adults would
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not be able to enter the river until November in most years. Spawning will

likely occur in the main stem Umatilla during November and December. Available

data on their life history suggest that juveniles will migrate to the ocean the

following late spring and summer (Kay-July) after spending only 3-4 months in

the Umatilla. Most adults will spend 3 years in the ocean before returning to

spawn.

Life history data of spring chinook in other streams indicate that spring

chinook will enter the Umatilla during spring months (April-June) and migrate

to upstream resting pools near spawning grounds. Adults will hold over in

these pools until spawning commences in August. Juveniles will rear in

headwater areas for 1 year before migrating to the ocean during spring months

(April-May). After spending an average 2 years in the ocean, adults will

return to the Umatilla to spawn,

Hatchery Supplementation and Reintroduction Efforts

In response to the declining trend in the Umatilla River summer steelhead

population, ODFW initiated a hatchery supplementation program in 1980 to

restore natural production. Annually since 1981, up to 60,500 yearlings

(6.9-ll.O/lb) and 67,980 sub-yearlings (62.O-149.2/1b) have been released

(Table 3). Most steelhead adults resulting from the first large hatchery

release (1982) will return during the winter of 1984/85 as 2-salt adults. All

hatchery releases have been made with progeny of native summer steelhead

trapped at Three Mile Falls Dam. Broodstock take is approximately 75 females

and 25 males per year. Broodstock are spawned at a temporary facility at

McNary Dam and juveniles are reared at Oak Springs Hatchery on the Deschutes
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Table 3. Hatchery releases of summer steelhead and fall chinook into the
Umatilla River during 1981-84. .

Year of Release No. Released No. / lb. Stock

Summer Steelhead

1981 17,558 6.9 Umatilla 'River
1981 9,400 149.2 Umatilla River
1982 59,534 7.6-8.0 Umatilla River
1982 67,980 123.6 Umatilla River
1983 60,500 11.0 Umatilla River
1983 52,700 62.0 Umatilla River
1984 58,012 6.0.6,9 Umatilla River
1984 22,005 135.0 Umatilla River

Fall Chinoook

1982
1982
1982
1983
1984
1984

978,336 79.0 Tule
2,559,510 90.0 Tule

2,236 10.0 Tule
100,000 5.6-6.2 Upper River Bright
223,632 8.6-9.3 Upper River Bright
637,190 86.0-87.0 Upper River Bright
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River for 3 year, Smolts are released into the Umailla during April and May.

When consturcted, juveniles will be reared at the Uamtilla River Summer

Steelhead Hatchery,,

Reintroduction of fall chinook into t h e Umatilla River began in 1982. Tule

stock fingerlings (79.O-13O.O/lb) were released in 1982 (3.54 million) and

upper river bright yearlings (5.6-92.3/lb) were released in 1983 (100,000) and

1984 (223,632) (Table 3). In 1984, a release of 637,190 upper river bright

fingerlings (86.0-87.O/lb) was made. Most upper river bright adults resulting

f r o m  the 1983 hatchery release will return in the fall of 1985 as age 42

adul ts O n l y  upper river bright (late adults) stock will be used in future

hatchery releases, Eggs will be taken and juveniles reared at Bonneville

Hatchery.

Spring chinook have not been reintroduced into the Umatilla Basin. It is

anticipated that brood stock will be developed beginning in 1985 using Carson

(early adults) stock.
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Factors Limiting Anadromous Fish Production and Needs

Main Stem Umatilla River

Stream Flow and Temperature .

Low stream flow is the chief factor limiting production of anadromous

salmonids in the Umatilla Basin. Salmonid production in the basin is directly

related to the level of summer and fall flows in juvenile rearing streams

(Giger 1973; Marshall and Britton 1980; McIntyre 1983). The low flow period

will be the most critical time for young steelhead and spring chinook in the

Umatilla Basin. Summer months are most critical to salmonids due to naturally

low stream flows (Figure 3) and numerous irrigation diversions in the lower

river. Six major irrigation diversions in the lower 32 miles of the main stem

(Stanfield, Cold Springs; Westland, Dillon, Maxwell, and Three Mile Falls Dam)

remove water April through September (Table 4). Water withdrawals during

summer and fall months often cause dewatering  of some reaches in the main stem

which eliminates rearing area for salmonids. Water temperatures in the lower

mainstem typically exceed 80°F (ODFW 1973) which exceed upper lethal

temperatures of anadromous salmonids (7578'F) (Reiser and Bjornn 1979).

Suitable summer rearing habitat for salmonids during summer is found only in

upper areas of the watershed.

High summer and fall water temperatures favor nongame species (mainly dace,

redside shiners, squawfish, suckers, and carp) to flourish in potential

salmonid habitat. The Umatilla was chemically treated in 1967 and 1978 by

.
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ODFW to control nongame fish. Chemical treatment to control nongame fish is

likely to

Table 4.

Month

October 0.5 0
November 0 55
December 0 119
January 0 136
Februry 0 216
March 0 249 
April 85 . 205
May 120 250
June 112 66
July 114 0
August 104 0
September 66 0

be futile, however, unless water temperatures are reduced.

Major diversions in the lower Umatilla River during a typical year
(diversion data are from USGS 1970)

Diversions in cfsa/

Cold
Stanfield Springs Dillon West1 and

5 2
0
0
0
0
3

8
157
202

11 188
15 199
16 189
5 118

Water Year
1970 601.5 1,296 60 1,058

.

Maxwell
West

Extension

18 36
0 0
0 0
0 0
0 0
0 11

51 142
64 153
60 156
50 171
55 162
58 132

356 807

a/ No gage-height record for months of little or no flow and short periods at
other times.

Low stream flows can also limit upstream passage of adults. Cold Springs

Diversion Dam diverts water from November through June to fill Cold Springs

Reservoir. Additional water is diverted November through May in McKay Creek

to fill McKay Creek Reservoir. When flows permit, Westland Diversion Dam

diverts during the winter to recharge ground water levels. Late fall and

winter diversions at Cold Springs, McKay Creek, and Westland during years of

low runoff can hinder upstream passage of summer steelhead and fall chinook.

As will be discussed later, a flow of at least 150 cfs is required for passage

of adults in the lower 32 miles of the river. However, as shown in Table 10
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in the next section, even in average water years, Umatilla flows do not reach

150 cfs from the mouth to river mile 32 until November'.

Irrigation withdrawals during spring months often impede upstream migration

and passage of adult spring chinook due to inadequate flows in the lower

river. On the average, flows are-adequate (X50 cfs) for adult passage in

April and May throughout the lower river but are inadequate in June below Cold

Springs Diversion Dam (RM 29.2). In addition to passage problems in the lower

river, oversummering spring chinook adults will be faced with a lack of deep

pools in the upper drainage. .

Low stream flows can also inhibit downstream passage of juveniles. During

average water years there is sufficient flow to allow safe passage for

downstream migrants during the principal months of migration (April-June).

 However, during years of l o w  runoff, most flow is diverted for irrigation or

stored in reservoirs. When these low flow conditions occur (approximately 1

in 10 years), all steelhead are trapped at Westland and trucked to the

Columbia River.

.

Table 5 shows minimun stream flows that have been recommended by the Oregon

Department of Fish and Wildlife and the Department of Environmental Quality

for the main stem Umatilla River from the Meacham Creek confluence to the

mouth (a distance of 79 miles) and for the main stem Birch Creek (a distance

of 16 miles). Flows in the Umatilla are below recommended minimums in most

years during June-November. These stream flows are needed to provide

transportation water for passage of adult summer steelhead and spring chinook

to headwater spawning and rearing areas and to provide adequate conditions for

.
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Table 5. Minimum strean flows requested by ODFW and DEQ for the Umatilla Basin (submitted to the State Water
Resources Department in November 1983 pursuant to Senate Bill 225).

Month/Area Purpose

Dee-Jan Feb-May Jun July Aug-Sept Oct Nov

250

Umatilla River: McKay Creek to Mouth

300 250 120 85 250:/ 250

Uamtilla River: Meacham Creek Downstream to McKay Creek

200 240 200 100 60 2OOy 200

Birch Creek: Forks to Mouth

20 30 20 12 8 8 8

For steelhead and resident trout
migration and production. For support
of catchable trout fishery.
Assimilation of treated wastes and
water quality.

For steelhead and resident trout
migration and production. For support
of catchable trout fishery. Fishery
flows adequate for assimilation of
treated wastes and for water quality.

For steelhead and resident trout
production.

a/ Recommended by the tribes for chinook migration and production.-



the downstream migration of smotls during spring months. The minimum flows

would provide adequate conditions for all life stages of fall chinook that

spawned downstream of Meacham Creek and would provide transportation flows for

fish that spawned above Meacham Creek. Minimum flows recommended by ODFW in

1973 for other areas of the Umatilla are presented in Appendix A. .

Restricted Adult Passage at Diversion Dams

Five Umatilla River irrigation diversion dams limit upstream fish migration,

Three Mile Falls Diversion Dam (RM 3.0) is the highest diversion dam on the

Umatilla (24 foot crest height) (Figure 4) and is a formidable obstacle to

upstream migration of adults. It is a concrete buttress dam with a crest

length of 915 feet. The dam was constructed by the Bureau of Reclamation in

1914 as part of the Umatilla Project. A FWS report (1984) concluded that the

ladder system presented problems for passage of adults at all flows. At low

to medium flows, passage is somewhat successful at the two ladders. As flows

increase above 500 cfs, a higher percentage of water spills over the crest of

the dam and causes a false attraction problem for steelhead and chinook in the

tailrace area. The resulting migration delay increases stress and mortality

when fish jump and become trapped in the open bays beneath the dam

(Figure 4). An estimated 20% of the 1982-83 steelhead run was lost to

entrapment beneath the dam. Migration delays for spring chinook would be more

harmful than summer steelhead because adults must reach holding pools in cool

headwater areas before main stem summer temperatures become excessive.

The west ladder at Three Mile Falls Dam is designed properly but the east

ladder is improperly designed by today's standards (FWS 1984). It has poor

.
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Figure 4. Three Mile Falls Diversion Dam (3.0) looking west from the
east ladder- (upper photo). Note attraction flows over &he
dam and debris accumulation, Open bays beneath the dam
(lower photo) shown at a lower flow.



pool dimensions and drop between pools, lacks self-regulation flow design, and

lacks adequate attraction water at all flow levels (Figure 5). The overflow

weir design of the east ladder is much less efficient for chinook passage than .

would a vertical slot design. The natural accumulation of sediment and debris

above the east side of the dam restricts flow and impedes fish passage through

the east ladder. Fish access to the east ladder is poor due to lack of a well

defined channel (Figure 5). There are no trapping or counting facilities at

the east ladder and only marginal facilities at the west ladder. Accumulation

of debris over the dam crest and tailrace area can inhibit lateral movement

along the base of the dam and may further delay migration of steelhead and

chinook.

West-land Diversion Dam (RM 27.3) is 4 foot high at the spillway with a 2 foot

high sill (Figure 6). Due to extensive scouring, the pool depth below the dam

is very shallow except at high flows. At low to medium flows, adults do not

have an adequate pool depth below the dam and over the face of the dam for

successful passage.

Stanfield Diverson Dam (RM 32.3) is also 4 foot high at the spillway with a

2 foot high sill (Figure 7). The dam is equipped with collapsible boards and

there are 10 foot spillways on each side of the dam. From June to October

when the dam boards are up and flows are low, the dam is a barrier to adults.

Maxwell and Cold Springs Diversion Dams, located at river miles 14.8 and 29.2,

respectively, are 2 foot high dams with uniform flow across their crests

(Figure 8). Each has a concrete apron which extends along its base on the
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downstream side. At low water levels, adults seldom have sufficient depth

over the apron to jump the dam.

.

Two other diversion dams, Brownell (RM 1.0) and Dillon (RM 24.7), presently do 

not inhibit adult passage. Brownell Dam is 2 feet high and provides uniform

flows along the crest. The dam may have had an inadequate jump pool during

low flows until 1984 when a jump pool was created. The Dillon Diversion Dam

is 4 feet high and is equipped with two fish ladders (Figure 6). These

ladders provide good upstream passage conditions for adults at all flows.

The Bureau of Reclamation is currently assisting the tribes, the fish and

wildlife agencies, and BPA in developing and implementing a program to improve

fish passage problems at Three Mile Falls 'Dam as part of the Fish and Wildlife

Program. Passage improvements at Maxwell and Cold Springs were included in

the Fish and Wildlife Program although funding proposals have not been

submitted at this time.

Adult Passage Below Three Mile Falls Dam

During low streamflow, much of the Umatilla River channel below Three Mile

Falls Dam has bedrock flats, an undefined channel, dead-end channels, and

shallow pools which inhibit upstream passage of adults, particularly fall and

spring chinook. During the steelhead migration, flows are usually adequate

for successful passage. During the chinook migration period, low flows in the

channel probably pose a complete barrier to adults.
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In 1984 as part of the Fish and Wildlife Program, the COE began a channel

improvement project. Through blasting and excavation,* a 10 foot wide, 5 foot

deep channel will be created in bedrock areas (Figure 9). A total of 3,380

lineal feet of bedrock will be modified in the 3 miles below the dam.

.

Fish Screening at Irrigation Diversions

The Umatilla Basin has an extensive network of screened and unscreened diver-

sions located on the mainstem Umatilla and on the mainstem Birch Creek and

tributaries (Table 6). All of the major irrigation diversions in the lower

32 miles of the Umatilla are screened. These include rotary drum screens on

Furnish Canal (Stanfield) (Stanfield Irrigation District), Feed Canal (Cold

Springs) (Hermiston Irrigation District), Westland Main Canal (Westland

Irrigation District), Dillon Canal (Dillon Ditch Company), Maxwell Canal

(Hermiston  Irrigation District), and a louver system at Three Mile Falls Dam

(West Extension Irrigation District) (Figures 10-13). The fish and wildlife

agencies have established screen mesh opening and approach velocity criteria

for passage of juveniles. These criteria are:

Fish Category Screen Mesh Opening Approach Velocity 

Fry (Maximum length: 59 mm) l/8" (3.2 mm) minimum 0.5 ft/sec maximum

Fingerling (Minimum length: 60 mm) l/4" (6.4 mm) minimum 1.0 ft/sec maximum

Naturally produced steelhead and spring chinook juveniles migrating down the

Umatilla fit into the "fingerling" category whereas fall chinook juveniles

are in the "fry" category. As shown in Table 7,‘ screen mesh openings meet
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Table 6. Irrigation diversions in the Umatilla Basin

Stream/Diversion River Mile

Umatilla River

Status a/

Brownell Ditch
West Extension
Maxwell Canal
Di llon Canal
Westland Canal
Wilson Ditch (2 ditches)
Feed Canal (Cold Springs)
Cunha Ditch
Furnish Canal (Stanfield)
Brown's Dairy
Johns, Smith, Beamer Ditch
Wyss Ditch
Crispin Ditch

Birch Creek

1.0 Screened
3.0 Screened

14.8 Screened
24.7 Screened
27.3 Screened
29.0 Unscreened
29.2 Screened
30.0 Unscreened
32.3 Screened
47.0 Unscreened
48.8
50.8

Unscreened b/
Unscreened

57.0 Unscreened

Johns, Smith, Beamer Canal
Kulm Ditch
Straughan Ditch
Elfidge and Hummel Ditch
Gambell Ditch
L. P. Ditch

East Fork Birch Creek

0.3 Unscreened
2.8 Unscreened
4.8 Unscreened

10.2 Unscreened
14.5 Unscreened
16.0 Unscreened

Sherrill Ditch
Cortazar Ditch

West Fork Birch Creek

2.1 Unscreened
7.2 Unscreened

Hutchinson Ditch 1.0
Cunningham Ditch 2.5

Unscreened
Unscreened

a/ All screened diversions are equipped with rotary drum screens sxcept for
West Extension at Three Mile Falls Dam which has a louver system.

b/ Inactive; all others are active
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Figure 13. tou~re system at Three Mile Falls Dam (upper photo),
Juvenile bypass outlet pipe and en&raace ts the west
ladder (lower photo). Photos are Pram the Fish and
S4ildliPe  Servicea
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criteria for passage of steelhead and spring chinook at all rotary drum.

screens in the Umatilla, but do not meet standards at Cold Springs, Westland,

and Maxwell f o r  passage of fall chinook. Approach velocities during months of

peak downstream migration (April-July) generally do not meet criteria at

Stanfield, Westland, and Maxwell for passage of steelhead and spring chinook

and do not meet criteria at all diversions except at Brownell for passage of

fall chinook.

The louver at Three Mile Falls Dam is a 30 foot long grate with a series of

fixed metal slats spaced 1 to 2 inches apart (Figure 13). A NMFS (Pearce

1984) study indicates that passage efficiency of this type under ideal flow

conditions is 70-95% for summer steelhead, 40-90% for fall chinook, and 60-90%

for spring chinook. The FWS (1984) felt that passage conditions at Three Mile

Dam are probably on the low end of these ranges because of problems with

approach velocities, nonlaminar flows, and bypass slot velocities. Passage of

juveniles past the dam is accomplished by passing over the crest of the dam (a

24 foot drop) or through an 18 inch bypass pipe that drops fish 18 feet into a

tailrace pool (Figure 13). The drop of fish over the dam or though the

bypass may result in significant injury and mortality of juveniles.

The fish and wildlife agencies have developed criteria for placement of fish

screens in canals. Screens should be installed at the canal entrance to

minimize injury to juveniles and avoid dewatering long stretches of the

river. The distances involved now (up to 1.5 miles down the canal, Table 7)

in the Umatilla are excessive and should be reduced. Fishery agencies

also recommend that screens placed in diversions should be angled to

guide fish into the bypass. At present, Maxwell is the only site where
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screens are properly angled. Bypass systems also should provide for safe

transport of fish back to the river. The open vertical slot design bypass is

now considered the most efficient system, since fish can easily find the.

opening at all water depths. The round port bypass system, which is commonly

used, requires that fish search to find the bypass opening at the bottom of

the canal. On the Umatilla, West Extension and Maxwell are the only screening

facilities with vertical slot bypasses (Table 7). Except for Dillon, the

remaining facilities have either round port or gated bypasses. Dillon Canal

lacks a fish bypass system. The screen on Dillon Canal is located

approximately 15 feet down the canal. Fish that are diverted into the canal

must swim back upstream to avoid getting washed onto the screen.

The concrete piers on multi-drum systems should be flush with the leading edge

of the screens to allow for unobstructed lateral movement of fish into a

bypass. Three of the multi-drum systems in the Umatilla (Stanfield - 3 drums;

Cold Springs - 5 drums; Westland - 2 drums) are constructed with piers that

are not flush with the screens. Although 8-10" portholes have been drilled in

the piers, fish access to the bypass is probably obstructed, resulting in

delay and possible mortality. The dual drum screen at Maxwell is constructed

 with piers that are flush with the screen.

There are 16 small ditches on the Umatilla and tributaries that lack fish

screens. Generally less than 5 cfs are diverted at each of these ditches

where temporary dikes are constructed across a portion of the river to divert

water during April-September. It is likely that some juvenile steelhead are

lost at these diversions. Survival of chinook from future releases could also

be affected.
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Tributarv Streams

Stream Flow and Temperature

Most steelhead spawning and rearing in the basin is located in headwater

tributaries. When established, it is anticipated that spring chinook will

also use these tributaries for spawning and rearing. Headwater streams

provide the most suitable flow and temperature conditions for rearing in the

basin. Flows are low in these streams from the end of snowmelt in June until

the start of the fall rains in October (Figure 14). An adequate supply of

cool water in midsummer is critical for survival of juvenile steelhead during

the I to 3 years they spend in headwater streams. Juvenile spring chinook

also will rear in these streams at least o n e year before migrating to sea.

Riarian and Instream Habitat -   -

The loss of riparian (streamside) habitat along the Umatilla tributaries

contributes to poor stream conditions which limit fish production. Loss of

priarian habitat has resulted in 1) greater seasonal variation in flow and

water temperature, 2) unstable streambanks, 3) decrease in production. of food

organisms used by fish, and 4) loss of instream and streamside cover (FWS and

NMFS 1982). Approximately 70% of the 422 stream miles inventoried on the

Umatilla need riparian rehabilitation (FWS and NMFS 1981). Proposed habitat

projects in the Umatilla drainage which have been submitted as proposed

amendments to the Fish and Wildlife Program are listed in Table 15.
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Intermittent or no summer flow in sections of Meacham, Squaw, Wildhorse, and

Birch creeks is in part a result of extensive losses of riparian vegetation.

A healthy riparian zone retains water from precipitation and gradually

releases it to the stream during dry periods. In northeast Oregon streams,

for example, the riparian zone is important in maintaining perennial flows

during dry periods (FWS and NMFS 1981). Winegar (1977) and the FWS and NMFS

(1981) have demonstrated that restoration of riparian vegetation to auqment. .

summer flow in northeast Oregon streams is a viable means of enhancing

salmonid production.

Several factors have contributed to the degradation of riparian habita; in the

Umatilla (CTUIR 1984). Farm practices and livestock overgrazing are probably

the main causes but logging, road and railroad construction, and stream

channelization have also affected riparian zones. An example of the effects

of farming and grazing practices on riparian vegetation in Birch Creek is

shown in Figure 15.

Lack of adequate pools in the Umatilla Basin also limits salmonid production.

This condition exists in both small tributaries with steep gradient or large

shallow tributaries that lack deep pools normally provided by boulders, fallen

trees, or bedrock. Examples of streams in the basin with insufficient rearing

pools are the North and South Forks of the Umatilla River and North and East

Forks of Meacham Creek.

Pools provide food, space, cover, and protection that are essential for

rearing of salmonids. Pool area and volume have been found to be closely

correlated with coho (Nickelson and Hafele 1978) and chinook (Bjornn et al.

-410







McKay Dam Project

There is a plan to operate a hydropower project utilizing the irrigation water

released from McKay Dam during June-October. No fishery problems are

anticipated providing that water release patterns are not altered and water.

quality standards are not lowered.

Bovd Project

The Royd project has been granted a license by the FERC. The proposal is to

construct a diversion near Hermiston and divert up to 500 cfs from the

main stem IJmatilla down a 5,300 foot power canal to a powerhouse. The

proposed canal would utilize the remains of an old Pacific Power and Light

Canal. No permanent diversion structure was included during the design and

feasibility stages of the. project but now a permanent weir has been proposed.

The fish and wildlife agencies have recommended that a minimum of 200 cfs be.

left in the main stem Umatilla during September-November to aid the upstream

migration of fall chinook. Once spring chinook become re-established,  a

200 cfs minimum for the main stem will also be effective March-June.

Stationary flat screens will be installed at the power canal entrance.

Vertical slot openings of the screen will be 0.14" x 0.25" and approach

velocity to the screen will be X0.5 ft/sec in accordance with screening

criteria of the fish and wildlife agencies.

This project represents a new main stem diversion which will be the largest in

the Umatilla Basin. There are three potential problems which could seriously

impact the anadromous fishery resource, especially fall chinook:
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1) The reduced flows could cause upstream passage problems for adults in

the main stem below the diversion.

2) The diversion dam could create upstream passage problems for adults.

3) The screen could cause downstream passage problems to juveniles,

especially fall chinook fingerlings. .
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Present and ProDosed Flow Enhancement

and Fisher-v Rehabilitation Praiects and Costs

Project Descriptions

A listing of present and proposed flow enhancement and fishery rehabilitation

projects is presented in Table 8. These are the "preferred projects

identified by the tribes and fish and wildlife agencies since they are:

1) potential long term solutions to the basin's fishery problems and 2) the

best options available for achievement of natural and hatchery production goals

established for the basin. The McKay Storage Plan is listed as an "interim"

flow project to enhance flows until the Columbia River Pumping (CRP) or

CRP/Meacham Dam Plans are completed.

A description of each project is given below. Because projects are in various

stages of planning, some project descriptions are quite detailed (as BR's flow

enhancement projects) while others are more general. We emphasize that all

project designs and operations are preliminary and may change as final phases

of planning are completed.

Flow Enhancement Projects

CRP and CRP/Meacham  Dam Plans

Plans for the Columbia River Pumping (CRP) and CRP/Meacham  Dam flow enhancement

projects were developed by the Bureau of Reclamation in conjunction with the

tribes and fish and wildlife agencies (BR 1985). Both flow enhancement
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Table 8. Present and proposed flow enhancement and fishery rehabilitation
projects in the Umatilla Basin. .

Flow Enhancement Projects

Long Term Projects

1. Columbia River Pumping Plan
2. Columbia River Pumping/Meacham  Dam Plan

Interim Project

1. McKay Storage Plan

Fishery Rehabilitation Projects

Upstream Passage Improvement

1. Lower Umatilla River channel modification
2. Three Mile Falls, Westland; Stanfield, Cold Springs, and

Maxwell diversion dams.

Downstream Passage Improvement

1. West Extension, Westland, Stanfield, Cold Springs,
Maxwell, Brownell and Dill on screen replacement.

2. Unatilla River and Birch Creek screen
replacement/installation.

Adult and Smolt Trapping/Trucking.

1. Westland smolt trapping facility expansion,
2. Adult and smolt trucking program expansion.

Habitat Improvement

1. Meacham, North Fork Meacham, Thomas, Squaw, Birch, East Fork
Birch, West Fork Birch, Buckaroo, and Ryan creeks and North
and South Fork and main stem Uamtilla River instream
rehabilitation.

2. Meacham, North Fork Meacham, Squaw, Birch, East Fork Birch,
West Fork Birch, Buckaroo, and Ryan creeks and South Fork and
main stem Uamtilla River riparian protection/rehabilitation.

Hatchery Supplementation/Reintroduction

1. Hatchery facility for 200K summer steelhead.
2. Summer steelhead supplementation.
3. Conifer and Minthorn Springs adult collection/juvenile release

facilities.
4. Fall and spring chinook reintroduction and broodstock

development.
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projects have been included in the Fish and Wildlife Program (FW Program

Reference 704-d-2). The CRP Plan features a pumping plant located on the

Columbia River that would lift water into Cold Springs Reservoir

(Figures 16-17). A system of pumping plants and canals would subsequently lift

water from Cold Springs Reservoir and convey it to Stanfield Irrigation

District's canal system. This water would satisfy the Stanfield Irrigation

District's demands and free part of their natural and McKay Reservoir storage

water for anadromous fish in the Umatilla River.

The CRP Plan would allow Hermiston Irrigation District to delay diversion of

water (Cold Springs and Maxwell Diversions) from the Umatilla River during

times when flows become inadequate for fish passage. Any water deficit

resulting from the modified operation would be replaced in Cold Springs

Reservoir by pumping from the Columbia River. If additional flows for fishery

purposes .are needed, there is an opportunity for a May, June, September, and

October water exchange involving the West Extension Irrigation District. Water

would be pumped from the Columbia River into the West Extension Canal allowing

flow to remain in the river below.Three  Mile Falls Dam. Stream areas that

would be affected by the CRP Plan include 6 miles of lower McKay Creek and

51 miles of the main stem Umatilla below the confluence of McKay Creek.

Meacham Creek Dam would be located at Bear Creek on North Fork Meachatn  Creek

(Figure 17). The dam would be 1,320 feet long with a crest height of 270

feet. The multi-level outlet would discharge directly into North Fork Meacham

Creek.
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With a caoacity of 27,000 acre-feet, Meacham Reservoir would have a surface

area of 264xacres at full pool and would extend aporoximahly  2 miles  up  North

Fork Meacham Creek and 1 mile up Bear Creek. Of the 27,000-acre-foot  capacity,

24,300 acre-feet, would be available for project purposes.

Under the CRP/Meacham Dam Plan, Westland Irrigation District would exchange

3,630 acre-feet of its water in McKay Reservoir for 3,600 acre-feet in Meacham

Reservoir. Westland Irrigation District's water in McKay would be released in

Flay and June during years of low flow.

The CRP/kacham Dam Plan was designed to meet flows of 250-300 cfs in the main

stem Umatilla and 40 cfs in Meacham Creek (Table 9). These are the flows that

were recommended by the tribes and fish and wildlife agencies for ultimate

production of anadromous salmonids in the basin. Flows would be increased

during fall months (September 160December 31) to aid the upstream migration of

adult summer steelhead and fall chinook. During spring months (April 1 -

June 30), flows would be increased to aid the upstream migration of adult

spring chinook and the downstream migration of juvenile steelhead and chinook.

Flows would be released from Meacham Reservoir during July 1 - September 30 to

enhance rearing conditions for juvenile steelhead and spring chinook jn Meacham

Creek and during October 1 - November 30 to provide additional flows for migra-

tion of summer steelhead and fall chinook in the lower Umatilla. During low

flow years, water would be released from the reservoir in May and June to

assist the upstream migration of adult spring chinook and downstream migration

of juveniles. Projection of month1.y flows and number and percentage of years

out of 44 years that recommended flows would be met for the CRP and CRP/Meacham

Dam Plans are summarized in Tables 1041.
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Table 9. Operational plan of the CRP/Meacham Dam Plan (from BR 1985).

Month
Recommended Operational Procedures to Meet
Flows (cfs)t/ Recommen.ded  Flows

January
February

250
250

- March 250
April 250
May 250

June
July
August

Seotember l-15 '
September 16-30

250
--
--

250

October 300
November l-15 300

November 16-30 250
December 250

__ --

July-
October

Main Stem Umatilla River

Minimum flows provided by available natural
flows plus Hermiston Irrigation District'
diversion restriction

Minimum flows provided through use of
available natural flows which includes
Stanfield Irrigation District diversion.
restriction.
Dry year flows improved with use of
3,600 acre-feet of Westland Irrigation
District McKay storage.

Minimum flows for anadromous fish not
needed

Minimum flows provided by available natural
flows plus McKay Reservoir storage releases

Minimum flows provided by available natural
flows plus storage releases prorated between‘
McKay and Meacham Reservoirs

Minimum flows provided by available natural- 1
flows plus Hermiston Irrigation DistricVV
diversion restriction and Meacham Reservoir'
releases in dry years

Meacham Creek

40 - Minimum flows provided through available
natural flows plus

Meacham storage releases July through October

November-
June -- - Minimum flows for anadromous fish not needed -

a/ Recommended flows of the tribes and fish and wildlife agencie,s  for (1)
Umatilla River from the confluence of McKay Creek downstream and (2)
Meacham Creek at its mouth.
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Table 10. Existing", enhancedb, and recotnnended  mlnimumc stream flows for fish life in the lhnatilla River.

Flow (cfs)
t Nova Dee Jan Feb Mar Apr May Jun Jul Aug Septa

Umatilla R at Umatilla Rm 2.1
‘Existinq
CRP Plan
CRP/Meahan Dan Plan
Rec. Min.

3::
319
300

224 553  693 845 954 1,095 549 108
424 565  669  898 991 1,049 583 255
440 521 633 849 940 997 574 284
300/250 250  250 250 250 250 250 250

143;
162
85/250

158
359
375
300/250

494 . 627 769 954 1,167
507 603 822 991 1,119
463 567 773 940 1,069
250 250 250 250 250

576 120
601 208
601 296
250 250

124;
176
851250

133 470 600 739 933  1,190 599 134
333 482 575 792 970 1,142 624 223
350 438 539  743 919 1,092 625 310
300/250 250  250 250 250 250 250 250

540 f T
125: s”s”

1;;
167
85/250

153 508  641 777 979 1,372 799 330 251 218 124
347 519  613 835 1,021  1,341 828  419 254 219 202
364 475 576 786 970 1,292 828 506 260  230 252
300/250 250 250 250 250 250 250  250 120 .85 851250

261 664  781 943 1,158  1,547 962 381 250 216 122
346 665 782 944 1,159 1,548 984 424 252  217 200
362 621 746 895 1,107  1,498 985 510 257 228 250
300/250 250  250 250 250 250 250 250 120 85 85/250

259 662 779 941 1,166  1,634 1,073 494 367 320
343 663  780  942 1,167 1,635 1,072  446 249  210
360 619 743 893 1,116 1,585 1,073 532 254 222
300/250 250 250 250 250 250 250 250 120 85

164
195
245
85/250

Maxwell Diversion Rm 14.8
Existing
CRP Plan
CRP/Meahrm Dan Plan
Rec. Min.

2565
313
300

Umatilla R at Echo Rm 27.3
Existing
CRP Plan
CRP/Meaham Dan Plan
Rec. Min.

24533
301
300

I
E
I

Cold Springs Diversion Rm 29.2
Existing

. CRP Plan
CRP/Meahan Dan Plan
Rec. Min.

2::
317
300

Stanfleld  Dlverslon Rm 32.3
Existing
CRP Plan
CRP/Meahan Dan Plan
Rec. Min.

2;:
311
300

Umatilla  R at Yoakum Rm 37.7
Existing
CRP Plan
CRP/Meahan Dan Plan
Rec. Min.
(continued next page)
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Table 10. (continued)

Flow (cfs)
act NOP Dee Jan Feb Mar Apr May Jun Jul Aug sePt"

Birch Creek at Mouth
Existing 4
Rec. Min. 8

Umatilla R at Pendleton Rm 55.2
Existing 74
CRP/Meachan Cr. Plan 143
Rec. Min. 60

Umatilla R at Mission Rm 60.0
IExisting
CRP/Meachan Cr. Plan 16398
Rec. Min. 60

Meacham Cr. at Mouth
Existing
CRP/Meachan Cr. Plan
Rec. Min.

17
86
25

Umatilla R above Meacham Cr. Rm 83.1
Txisting
Rec. Min.

North Fork at Mouth
Existing
Rec. Min.

34
12

South Fork at Mouth
Existing 11
Rec. Min. 15

15
8

239
262
200

221 524 568 687
243 480 532 639
200 200 200 240

iit
25

207 250 268 300
25 60 60 97

49 83 103 102 111 130 166 109 42 33 33
12 25 25 40 40 40 40 25 25 25 25

35 102 106 98 147 219 180 51
15 30 30 58 58 58 58 30

66
2"o" 20 :i

589 672 801
546 636 754
200 200 240_

284 216 377
108 184 181
80 80 120

107 159
30 30

989 1,325
939 1,278
240 240

848 1,185
796 1,136
240 240

407 583
247 315
120 120

I
365 547
97 97

97
30 1; 0.3 0.7

8 8

866 316
863 367
240 200

1;24
1uo

37 44
67 79
60 60

801 294
796 344
240 200

ii”6
100

40

Ii:

43

li

327 110 26 14 13
472 292 40 40 43
120 80 50 25 25

459 202
97 60

48 48
40 40

3: 3;

a USGS data compiled by BR (1983). All were 40-50 year averages except Meacham Creek (8 year) and the North and South
Forks (14-15 year).

b Flows provided by BR's CRP and CRP/Meachm Dm Plans.
c Established by the tribes and fish and wildlife agencies (BR 1985).
d Values given for the first and second half of the month.
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Table 11. Number and percentage of years out of 44 years that recommended minimum flows would be
met under existing flows and enhanced flows of the CRP and the CRP/Meacham  Dam Plans

9

(from BR 1985).

Umatilla Gaoe (Rm 2.1) Echo Gage (Rm 27.0)
Existing

Flows
No.
Years

January 33/44

February 37144

March 38/44

April l 40/44

May 28/44

June 6/44

July -a/-
August -a/

September 1-15 --t/

September 16-30 O/44

October l/44

November 1-15 3/44

November 16-30 18/44

December 27144

CRP

%-

75

84

86

91

64

14

0

2

7

41

61

No.
Years

41/44

43/44

44/44

41144

38/44

22140

-a/

-a/

-a/

31/44

30/44

37144

30144

36/44

%

93

98

100

93

86

50

70

68

84

68

82

CRP/Meacham
No.
Years .%-  -

41/44 93

43/44 98

44/44 100

41144 93

38144 86

37144 84

-a/
-

-a/

-a/

42/44 95

37144 84

41/44 93

39!44 89

36/44 82

Existing
Flows

No.
Years %-  -

26/44 59

33144 75

38144 86

41144 93

28/44 64

7144 16

-a/

--a/-

-a/

o/44 0

o/44 0

2/44 5

13/44 30

24144 55

CRP CRP/Meacham
No. No.
Years

36/44

42144

44/44

41/44

38/44

15/44

--a'/-

--al-

--ai

5/44

7144

21/44

21/44

34/44

5
82

95

100

93

86

34

Years

37144

43144

43/44

42/44

43/44

37144

--ai-

--aI-

-a/

43144

38144

38144

38144

35144

%-

84

98

98

95

98

84

11

16

48

48

77

98.

86

86

86

80

a/ Minimum flows for anadromous fish not provided.



McKay Storage Plan.

The BPA funded a study in 1983 to identify short term flow enhancement.

potential in the Umatilla Basin (Blakley Engineers, Inc.). Release of

uncontracted  water in McKay Reservoir was identified as one method to

improve upstream passage of fall chinook during fall months. Approximately .

8.4% (6,190 acre-feet) of the active storage in McKay Reservoir is currently.

uncontracted  and could be purchased for fishery purposes. The quantity of

water under existing long term contracts for water in McKay Reservoir and the

capacity which could be marketed are as follows (unpublished data, BR):

Acre-feet Percentage
Total active capacity 73,800 100.0
Less capacity currently under long
term contracts

Stanfield Irrigation District -25,830 -35.0
Westland Irrigation District -29,520 -40.0
'Individuals - 6,260 - 8.5

Less reallocation to
flood control, 1980 - 6,000 - 8.1

Uncontracted  capacity 6,190 8.4

The estimated annual yield of this uncontracted  storage is 4,280 acre-feet,

We assumed that this water would be released in October to improve upstream--

passage conditions for fall chinook. The release of 4,280 acre-feet in

October would equal about 70 cfs/day for the 30 day period.
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Fishery Rehabilitation Projects

1. Upstream Passage Improvement

Lower Umatilla River Channel Modification

The Corps contracted with BPA as part of the Fish and Wildlife Program (FW

Program Reference 704-d-I) to modify the stream channel below Three Mile Falls

Dam to improve upstream passage condition for adult steelhead and chinook.

In 1984, a 10 foot wide, 5 foot deep channel was created in bedrock areas from

1,000 feet below Three Mile Falls Dam to Chinaman's Hole (Rm 1.3)

(Figure 9). A total of 3,380 lineal feet of bedrock was modified in this

2 mile reach below the dam. Some of the proposed channel modifications were

not completed in 1984, and other modifications did not meet contract

specifications and require additional channel work. In 1985, the ODFW will

submit a proposal to BPA to complete all channel work.

Three Mile Falls, Westland, Stanfield, Cold Springs, and Maxwell

diversion dam improvements. - --

Preliminary plans to improve juvenile and adult passage at Three Mile Falls

Dam has been developed by the Bureau of Reclamation in cooperation with the

tribes and fish and wildlife agencies. Funds have been provided by BPA under

the Fish and Wildlife Program (FW Program Reference 704-d-1). A committee

comprised of representatives from each cooperating agency was formed to

identify alternatives for solving passage problems at the dam. Eight
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potential actions were identified (see FWS 1984) and a single alternative was
.

selected early this year. This project will involve eight types of structural

additions/modifications or changes in operation to provide adequate fish
I

passage conditions at all flows:

1) Construction of a new ladder on the east bank.

2) Increased attraction water to the west and east ladders and at the

entrances.

Auxiliary flows will be provided to the entrances of both ladders and

debris will be removed at the inflow to allow greater volumes of water to

flow through the ladders. The 1 adders will be designed so that at higher

flows, attraction is strongest to the west ladder. It will be more

convenient and less expensive if fish can be trapped at one ladder.

3) modification of the east ladder so it can be shut down.

At low flows, there may be insufficient water to allow fish to pass both .

ladders. At these flows, the east ladder will be shut down and all water

will be diverted down or in close proximity to the west ladder. The east

ladder will be, designed to drain completely when it is shut down to avoid

stranding fish in the ladder. The channel leading to the ladder will

also drain to prevent entrapment of fish in remaining pools.

4) improved fish access to the east ladder.
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A n  improved channel will be constructed in the bedrock leading to the

east ladder to attract fish to the ladder.

5) a juvenile and adult trapping station at the west ladder and adult

counting facilities at both ladders. .

.

The adult trapping facility will include a holding pool, a power crowder,

and an elevator to load fish into trucks. The facility will be designed

to be operated by 1 person.

6) conversion of the overflow weir design of the steps in the east ladder

to a submerged orifice, vertical slot, or other more acceptable

. design.

7) maintenance of the forebay and tailrace at both ladders.

To assure access to the ladders, debris and sediment will be removed,

8) construction of a new screen and bypass facility at the West Extension

Canal.

The new screen and bypass facility will be designed to comply with

screening criteria of the fish and wildlife agencies.

Passage improvements at Westland, Stanfield, Cold Springs, and Maxwell

diversion dams have been included in the Fish and Wildlife Program (FW Program

Reference 704-d-1) but formal planning has not been initiated. No field data
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have been collected and no site-specific layouts have been made. However, for

purposes of this plan, ODFW has develped preliminary designs for improving.

adult passage at Westland, Stanfield, Cold Springs, and Maxwell diversion

dams. These improvements include construction of ladders at each dam

(Table 12). Standard ODFW designs were used to determine pools per ladder,.

drop between pools, dimensions of pools, and pool slot widths. Ownership,

operation, and maintenance responsibilities of each diversion dam are listed

in Table 13.

Table 12. Preliminary designs of fish ladders proposed for Westland,
Stanfield, Cold Springs, and Maxwell diversion dams (from ODFW).

Pool
Number of Location of Pools a/ Dimensions (ft.) Pool Slot

Diversion 1 adders ladders per Ladder Length Width Width (in.}

Westland 2 E .  and 6 8 6 12
W. banks

Stanfield 1

Cold Springs 1

E. bank

E. bank 2 10

6

8

12

15

Maxwell 1. E. bank 2 10 8’ 15

a/ Ladders will have a 1 foot maximum drop between pools at forebay and -
tailwater levels.

b/ A 12 inch high sill will be considered for the bottom of the slot to-
maintain an adequate pool depth at low flows.

.
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Table 13. Ownership, operation, and maintenance responsibilities of screened
diversions in the Umatilla drainage.

Rm

Stanfield
(Furnish Canal) 32.3

Stanfield Irrigation District
(ownership, operation and
maintenance)

Cold Springs Bureau of Reclamation
(Feed canal) 29.2 (ownership)

.

bc1I

Westland 27.3

Dillon 24.7

Maxwell 14.8

West Extension 3.0

Brownell 1.0

, Dam

Hermiston Irrigation District
(operation and maintenance)

Westland Irrigation District
(ownership, operation, and
maintenance)

Dillon Ditch Company
(ownership, operation, and
maintenance)

Bureau of Reclamation
(ownership)

Herminston Irrigation District
(operation and maintenance)

Bureau of Reclamation
(ownership)

Screen

Stanfield Irrigation District
(ownership, operation, and maintenance)

Fish and Wildlife Service
(ownership, operation, and maintenance)

Westland Irrigation District
(ownership, operation, and maintenance)

Dillon Ditch Company
(ownership, operation, and maintenance

Hermiston Irrigation District
(ownership, operation, and maintenance)

West Extension Irrig. District
(ownership, operation, and maintenance)

West Extension Irrigation District
(operation and maintenance)

.

Brownell Irrigation Company
(ownership, operation, and
'maintenance)

Brownell Irrigation Company
(ownership, operation, and maintenance)
maintenance)



2. Downstream Passage Improvements

Replace West Extension, Westland, Stanfield, Cold Springs, Maxwell,

Brownell, and Dillon screens

Passage improvements at all screened and unscreened diversions are included in

the Fish and Wildlife Program (FW Program Reference 704-d-1). Preliminary

designs to replace screens and bypass facilities at the five large diversions

on the mainstem (West Extension, Westland, Stanfield, Cold Springs, and

Maxwell) have been proposed by the Bureau of Reclamation. A new structure

will be constructed at West Extension to replace the louvre system. New

structures will be constructed at Westland, Stanfield, Cold Springs, and

Maxwell screens and will be located as near to the headworks as possible. All

structures would be designed to meet the criteria necessary for safe passage

of fry (<60 mm length) at all flows:

1.

2.

3.

4.

5.

6.

7.

Approach velocity - 0.5 cfs maximum.

Angle of screen to canal flow - 25..

Screen mesh opening - l/8" maximum.

Open vertical slot design bypass l/2 to 1 foot wide to provide 4 cfs

minimum in the bypass.

Bypass operable over a wide range of river flows.

Normal water depth 3/4 of screen diameter.

Supporting piers as nearly flush with the face of the screens as

possible.

Improvements at each site will also include a trashrack, an overflow wasteway,

and a permanent storage and lifting mechanism. Westland, Stanfield, Cold
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Springs, and Maxwell sites will be fenced and small storage buildings will be

constructed.
.

The Bureau of Reclamation designed Westland, Stanfield, Cold Springs, and

Maxwell screens after their Richland screen on the Yakima River. The West

Extension design is based on the Bureau of Reclamation's Sunnyside screen on

the Yakima River. No field data were collected and no site-specific layouts

were made. We assumed 6 foot wide and 10 foot long rotary drum screens would

be used at Westland, Stanfield, Cold Springs, and Maxwell and 10 foot wide and

12.5 foot long rotary drum screenswould be used at West Extension. The

number of screens required at each site was determined by the size of the

canal (diversion capacity). The diversion capacity at each site and number of

screens needed to meet approach velocity criteria are listed below.

Diversion Capacity (cfs) No. Screens

West Extension 310 7

Westland 240 11

Stanfield 150 7

Cold Springs 240 11

Maxwell 90 4

The Oregon Department of Fish and Wildlife has provided preliminary plans for

replacement and installation of screens and bypass facilities on small

diversions on the Umatilla River and Birch Creek. During the summer of 1984,

ODFW made on-site determinations of the screen size that would be required at

each diversion (Table 14). Brownell and Dillon screens and bypasses will be

. -63-



Table 14. Preliminary screen sizings for small diversions in the. Umatilla drainage.

Required Screen Size
(width x length)

Diversion Rm in inches

Umatilla River

Brownell Ditcha/
Dillon Canala/-

- Wilson Ditch-
(2 ditches)

Cunha Ditch
Brown's Ditch
Wyss Ditch
Crispin Ditch

1.0 24 x 96
24.7 24 x 96
29.0 24 x 96

24 x 84
30.0 30 x 96
47.0 24 x 84
50.8 30 x 96
57.0 24 x 60

Birch Creek

Johns, Smith, 0.3 24 x 84
Beamer Canal 

-Kulm Ditch 2.8 14 x36
Straughan Ditch 4.8 14 x 36
Elridge and Hummel . 10.2 18 x 36

Gambell Ditch 14.5 18 x60
L. P. Ditch 16.0 30 x 96

E. Fork Birch Creek

Sherrill Ditch
Cortazar Ditch

2.1 24 x 60
7.2 18 x48

W. Fork Birch Creek

Hutchinson Ditch 1.0 18 x 36
Cunningham Ditch 2.5 18 x 48

 

a/ Replacement - all others are new installations.
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rep1 aced. New screens will be installed on 16 unscreened diversions on the

Umatilla River and Birch Creek. All screens and bypasses will be designed and

installed to meet criteria established by the fish and wildlife agencies for

passage of fry. A single rotary drum screen would be installed on each

diversion.

Ownership, operation, and maintenance resonsibilities of screened diversions

are listed in Table 13. Ownership, location, and diversion specifications

of unscreened diversions in the drianage appear in Appendix B.

3. Habitat Improvement

Habitat improvements proposed by CTUIR, USFS, and ODFW for the basin are

summarized in order of priority in Table 15. These projects have been

accepted as amendments in the Fish and Wildlife Program (FW Program Reference

704-d-1). Habitat improvements would involve 1) instream rehabilitation

including placement of boulders and rock deflectors, installation of weirs,

pool excavation, and channel restoration, and 2) riparian protection and bank

stabilization. Basinwide, riparian protection and bank stabilization would

involve a total of 130 and 44.5 miles, respectively. A total of 18,100

boulders and 1,399 other structures would be placed in upper tributary and

main stem areas.

4. Adult and Smolt Trapping/Trucking

Adult and smolt trapping and trucking projects are included in the Fish and

Wildlife Program to restore passage in the basin (FW Program Reference
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Table 15. Habitat improvements proposed for the Uamtilla Basin In Priority Order (from CTUIR 1984).

Stream Species!/ PrloritybJ
Stream Miles Needing Work Mi, Riaprian Impvmt. No. Instr. Struct. Type of

ClUIR~/ USFS Private Total Protect!/  Bk. Stab.?/ Boulders
Work or

Other Structf/

Meachan Creek

North Fork Meachan Creek

South Fork lhnatilla River

Thomas Creek .

Mainstem Umatilla River
(Meacham Creek to Forks)

North Fork Umatllla River

Squaw Creek

Birch Creek

East Fork Birch Creek.

West Fork Birch Creek

Buckaroo Creek

Ryan Creek

Mainstem Umatilla River
(Pendleton  to Meachrm Creek)

ChS, StS

sts

ChS, :StS

sts

ChS, sts .

ChS, StS

sts

sts

sts

sts,

sts

sts

sts

5.5 2.5 7.0 15.0 20.0

0.0 0.0 3.0 3.0 6.0

0.0 5.0 0.0 5.0 0.0

0.0 2.0 0.0 2.0 0.0

3.0 1.0 7.0 11.0 0.0

0.0 4.0 0.0 4.0 0.0 0.0 400 40 BOW

10.0 0.0 0.0 10.0 16.0 8.0 1,000 100 BOW

0.0 0.0 17.0 17.0 27.0 2.0 1,700 170 BOW

0.0 4.0 13.0 1.7.0 12.0 2.5 1,700 170 BOW

0.0 0.0 26.0 26.0 46 .O 4.5 2,600 260 BOW

6.0 0.0 0.0 6.0 12.0 0.0 600 60 BOW

0.0 0.5 1.5 2.0 4.0 o-1 ., 100 15 BOW

23.0 0.0 0.0 23.0 5.0 12.0 4,600 230 BDC

12.0 2,250

.0.2 300

0.2 550

0.0 100

3.0 2,200

160 BDPC

30 BOW

34 BDW9/

20 BOW

110 BDC

TOTALS 47.5 19.0 74.5 141.0 130.0 44.5 18,100 1,399
w - Pia~-=-rrtotr-~==*===~--
a/ ChS indicates potential spring chinook habitat: StS indicates potential summer steelhead habitat.

m=-i3:-tt*==

b/ Priorities based on potential for increased fish production.
c/ Refers to stream miles Inside the existing reservation boundary. Some areas in the reservation are privately owned.
a/ Refers to permanent or temporary riparian corridor fencing, riparian pasture systems, or livestock exclusion.
u/ Bank. stabilization refers to planting, rip-rapping, or placement of deflector structures.
f/ Structure types are: W - Weris; B - Boulder placement; D - Rock deflectors; P - Pool excavation; C = Channel restoration.
s/ Some work will include upgrading of old gabions with rip-rap covering.



704-d-1). Initial plans to expand the smolt trapping facility at Westland and

the adult and smolt trucking program were developed by ODFW. The project at

Westland will involve construction of a new concrete holding pool for 100,000

fingerlings (80/lb) or 10,000 smolts (5/lb). These numbers coincide with the

estimated maximum number of juveniles which will arrive at the trap in a

single day when ultimate production in the basin is achieved.

The holding pool will be 2,600 ft3 (65 feet long, 10 feet wide, and 4 feet

deep) and water will be supplied at 300 gallons/minute. The facility will be

designed so that fish can be trapped, loaded, and hauled by 1 person. Fish

will be concentrated with a power crowder. A 6 inch fish pump will be used to

load fish into trucks for transport to the Columbia River.

Fish hauling equipment and additional manpower will be provided for the adult

and smolt trucking program. The existing 365 gallon fish tank and trailer

must be replaced and a new 2500 gallon fish truck will be needed to haul

future numbers of adults and smolts produced in the basin. The 365 gallon

unit will be used to: 1) haul smolts from the Westland trap to the Colunbia

River, and 2) haul small numbers of adults from the Three Mile Falls Dam trap

to Bonifer and Minthorn Springs adult collection/juvenile release facilities

and to the upper Umatilla. The 2500 gallon unit will be used to 1 )  haul

smolts from Bonneville (and eventually the Umatilla River Summer Steelhead

Hatchery) to Bonifer and Minthorn Springs and other areas in the upper

Umatilla, 2) haul smolts from Westland to the Columbia River during peak

downstream migrations, and 3) haul adults from Three Mile Falls Dam to Bonifer

and Minthorn and the upper Umatilla. Fish hauling capacity of the 365 gallon

unit is 24,000 fingerlings (80/lb), 1800 smolts (5/lb), or 42 adults (10

.
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lb/fish) compared to 160,000 fingerlings, 12,000 smolts, or 280 adults of the
.

2500 gallon unit.

The tank on the 365 gallon unit will be stainless steel and will have

1 compartment. It wi 11 be mounted on a tandem axle trailer to be hauled with.

a 3/4 ton pickup. The unit will be equipped with a recirculation system. The

2500 gallon unit will be similar in design to the fish truck recently

purchased by ODFW for Willamette River hatcheries. The 4-compartment

stainless steel tank will be moved on a diesel powered truck. The unit will

have a refrigeration system, a replacement main motor pump, and an auxiliary

pump to provide for safe transport of fish.

5. .Hatchery Supplementation/Reintroduction

Proposed hatchery supplementation/reintroduction projects include construction

of a hatchery for 200,000 summer steelhead, construction of adult

collection/juvenile release facilities at Bonifer and Minthorn Springs, and

fall and spring chinook reintroduction and broodstock development programs.

Hatchery Facility for 200k Summer Steelhead - -   

Ultimately, 200,000 summer steelhead smolts will be released in the basin to

achieve natural and hatchery production rehabilitation objectives. These

smolts will be reared in a new hatchery planned for near Irrigon. Funds will

be provided by BPA under the Fish and Wildlife program (FW Program Reference

704-i-l). The hatchery will be an offsite facility to support Conifer and

.
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Minthorn Springs facilities. Preliminary site investigations were completed
.

in early 1985 (ODFW 1985).

Bonifer and Minthorn Springs Adult Collection/Juvenile Release Facilities

The Bonifer Springs adult collection/juvenile release facility was constructed

on lower Meacham Creek (Rm 2) in the fall of 1983. The facility was funded by

BPA under the Fish and Wildlife program (FW Program Reference 704 i-l). Union

Pacific Railroad contributed access and will build two bridges to the site.

The facility consists of a 2 acre pond (maximum depth = 6 to 8 feet) and an

adult fishway. Under a cooperative agreement between CTUIR and ODFW, ODFW

will supply approximately 50,000 native juvenile steelhead (near smolt) for

the facility for 3 years beginning in 1984, Summer steelhead smolts were

first released into Bonifer in 1984 (58,000) and fall chinook upper river

bright yearlings were released into Bonifer in 1983 (20,000) and 1984

(50,000).

Construction of the Minthorn Springs facility on the main stem Umatilla (Rm

64) will begin in the spring of 1985. Site investigations and cost estimates

for preliminary design and construction were completed in 1980 and 198!,

respectively. All funds have been and will be supplied by BPA under the Fish

and Wildlife Program (FW Program Reference 704 i-l). The facility will

consist of two 120 foot long, 12 foot wide, and 3 foot deep concrete juvenile

holding ponds, a 26 foot long, 8 foot wide, and 3 foot deep adult holding

pond, and an adult fishway.

.
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Eventually all smolts will be released into the Bonifer and Minthorn Springs

ponds for a 2-4 week acclimation period. This acclimation period is

anticipated to increase survival of smolts and increase homing of adults to

the Umatilla.

.

Until greater flows are provided by the flow enhancement projects, all

broodstock will be collected at Three Mile Falls Dam. Some broodstock

collection may continue at Three Mile Falls Dam as a method to maintain

genetic variability. Future adult returns to the facilities in excess of

broodstock needs will be used for supplementation and reintroduction of

natural populations.

Fall and Spring Chinook Reintroduction and Broodstock Development

To assist in restoring naturally spawning stocks, the Fish and Wildlife

Program has included in its program the transfer of fish from existing lower

Columbia River hatcheries to release sites in the mid and upper Columbia River

system (FW Program Reference 704-g-2). Approximately 225,000 yearling upper

river bright fall chinook have been programmed for annual release into the

Umatilla in the next several years to expedite broodstock development.

Rearing will occur at reprogrammed Mitchell Act Hatcheries and most likely

will continue at the Bonneville Hatchery. Broodstock will be collected at

Three Mile Falls Dam or at Bonifer and Minthorn Springs. A similar

reintroduction and broodstock development program will be initiated for spring

chinook.
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c o s t s

Preliminary capital/construction and annual operation/maintenance costs for

flow enhancement and fishery rehabilitation projects are presented in

Table 16-19. These cost estimates are preliminary and may change as final.

designs and operational schedules are completed. Costs in Table 16 are

provided for the five categories of projects evaluated in this report: flow

enhancement, upstream passage improvement, downstream passage improvement,

adult and smolt trapping/trucking, and habitat improvement. No costs are

provided for the McKay Storage flow. enhancement oroject 'since cost of the

6,000 acre-feet in McKay Reservoir depends on the contract negotiated with the

irrigation districts.

Operation/maintenance costs of adult and smolt trapping/trucking will vary

with flow, At ultimate production, estimated annual operation/maintenance

costs would be $46,002 under existing and $28,593 under enhanced flows

provided by the CRP or CRP/Meacham  Dam Plans. This savings would result from

reduced hauling of smolts from Westland and adults from Three Mile Falls Dam.
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Table 16. Preliminary cost estimates for flow enhancement and fishery
rehabilitation projects proposed in the Uamtilla Basin.

Flow Enhancement Projects
(1983 prices)

Construction/Capital Annual Operation/
costs Maintenance Costs
(dollars) (dollars)

Columbia River Pumping Plan
(see Table 17)

Columbia River Pumping/
Meacham Dam Plan

(see Table 18)

Fishery Rehabilitation Projects

36,923,OOO l 239,900

124,582,OOO 218,600

Upstream Passage Improvement (1984.prices)

Three Mile Falls Diversion Dam 1,665,OOO
Westland Diversion Dam 216,000
Stanfield Diversion Dam 75,000
Cold Springs Diversion Dam 24,000
Maxwell Diversion Dam 24,000

TOTAL 2,004,OOO 16,205

Downstream Passage Improvement (1984 prices)
Large Diversions

West Extension Screen 1,810,OOO 10,170
Westland Screen 1,000,000 20,000
Stanfield Screen 670,000 10,600
Cold Springs Screen 1 ,000,000 25,000
Maxwell Screen 420,000 7,400

TOTAL 4,900,000  73,170

Small Diversions (1984 prices) .

Brownell Screen
Dillon Screen
Umatilla River and Birch Creek Un-

screened Diversions (16 diversions)

3,416 130
3,416 130

48,373 2,080

TOTAL 55,205 2,340

11,205
2,000
1,000
1,000
1,000
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Table 16. (cont.)

Construction/Capi tial Annual Operation/
c o s t s  Maintenance Costs

(dollars) (dollars)

Adult and Smolt Trapping/Trucking (1984 prices)

2,500 gallon fish truck
365 gallon tank, trailer, and truck

Westland Smolt Trap Expansion
Power Crowder
Fish Pump
Labor (EBA-1)

130,000
22,000

53,500
50,000
15,000

TOTAL 270,500

Habitat Improvement (1983 prices) (See Table 19).

14,100 (11,844)a
2,4000 ( 1,248)

2,0000 ( 2,000)
5,0000 ( 5,000)
1,5000 ( 1,500)

21,0022 ( 7,001)

46,002 (28,593)

Meacham Creek and N. Fork Meacham Creek 426,750
N. and S. Fork Umatilla River 138,150
Thomas Creek 27,500
Mainstem Umatilla River

(Meacham Cr. to Forks) 250,000
Squaw Creek 238,000
Birch Creek 346,000
E. and W. Fork Birch Cr, 724,000
Buckaroo Creek 126,000
Ryan Creek 34,000
Mainstem Umatilla River 595,000

(Pendleton to Meachzn Cr,)

3,800
1,480

400

2,200
2,000
3,400
8,600
1,200

300
4,600

TOTAL 2,905,400

FISHERY REHABILITATION
GRAND TOTAL 10,135,105

27,980

186,697

a/ Costs with enhanced flows of the CRP or CRP/Meacham Dam Plans-
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Table 17. Summary of costs of the Columbia River Pumping Plan (from BR 1985)
.

Capital/Construction Costs

Feature
October 1983 Prices

Total Costs

Total project cost
Interest during construction

S37,000,000a/
3,433,000b/ l

PROJECT COST $40,433,000

Less preauthorization  costs
Less historical and archeological salvage

$-202,000
-308,000

NET INVESTMENT $36,923,000

a/ Includes incremental cost for West Extension Irrigation District  pump  of

- $2,067,000
b/ Includes incremental cost associated with West Extension Irriation-

District pump of $192,000

Annual Operation/Maintenance Costs

Feature

Operation, maintenance, and replacements
Wheeling (power)

TOTAL

October 1983 Prices
Total Costs

$ 87,700
152,200

$239 ,900a/b/- -

Power
Bonneville Power Administration contribution
Increment to economic value

$379,2OOC/
$531,900-

a/ Includes incremental cost for West Extension Irrigation District pump of-
$21,300

b/ With completion of Meacham Dam, the West Extension Irrigation District-
pump would no longer be required and annual operating costs would be
reduced to $218,600 for the pumping complex.

c/ BPA contribution under the Fish and Wildlife Program
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Table 18. Summary of costs of the Columbia River Pumping/Meacham  Dam Plan
(from BR 1985) . .

Capital/Construction Costs

Feature
October 1983 Prices

Total Costs

Meacham Dam and Reservoir
Columbia River pumping plant
Cold Springs Reservoir pumping plant
Stanfield relift pumping plant
Columbia-Cold Springs Canal
Stanfield Canal
Stanfield Relift Canal .
Permanent Operating Facilities
Interest during construction (8 3/8%)

.

PROJECT COST

Less Investigation costs

dollars

$77,200,000
13,000,000
6,200,OOO
1,950,000
5,500,000
1,600,OOO
2,000,_000

70,000
23,021,OOO

130,541,000

-4,919,ooo

Less Historical and archeological costs-.- - __ -1,040,000 .

NET INVESTMENT . 124,582,OOO

Annual Operation/Maintenance Costs

Feature
October 1983 Prices

Total Costs

dollars

Pumping Plants
Canals

f167,600a/

Meacham Dam and Reservoir
5,000-

Hydromet facilities
21,000

Administration and general overhead
15,000
10,000

TOTAL 218,600

a/ Includes $102,500 for wheeling costs, but does not include a cost for
pumping power which would be provided by BPA at no cost.

.
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Table 19. Criteria used for determining costs of habitat improvement projects
in the Umatilla Basin (from CTUIR 1384)

Fencing

Initial - $6,00O/mile (both sides of stream)

Annual maintenance - $300/mile
.

Bank Stabilization

Initial - $5O,OOO/mile for large streams and $25,OOO/mile for small streams
(includes rock rip-rap, planting, and deflectors)

Annual maintenance - $l,OOO/mile for large streams and $500/mile for small
streams

Holding Pools

Initial - $3,000 each

Annual maintenance - $60 each

Deflectors

Initial - $500 each

Annual maintenance - $20 each

Weir

Initial - $1,000 each

Annual maintenance - $20 each

Boulders

Initial - $100 each for the mainstem and $50 each for tributaries

Annual maintenance - None



. Rehabilitation Objectives and Potential Fishery Benefits

In this plan we have estimated the potential fishery benefits of various

fishery rehabilitation projects proposed in the Umatilla Basin. Benefits to

naturally and hatchery produced anadromous fish have been determined

separately.a/  To estimate benefits of rehabilitation projects, we have used a-

general life history model for natural and hatchery fish. Since the projects

will affect various life stages, benefits were evaluated over one life cycle

of natural and hatchery production. W e  estimated fishery benefits for summer

steelhead, fall chinook, and spring chinook, by calcualting survival at each

life history stage based on the potential effects of one or combination of

rehabilitation projects. Projects evaluated fell into four categories:

upstream passage improvement, downstream passage improvement, adult and smotl

trapping/trucking, and habitat improvement. For practical purposes, projects

in each category were evaluated as a whole rather than for each individual

project. Our evaluation of habitat improvement projects is limited to Meacham

Creek since it was the only stream that data was available to determine

fishery benefits. Evaluation of habitat projects in Meacham Creek, however,

served as a basis to estimate benefits of habitat improvements in other

streams in the basin.

Each project and combination of projects were evaluated under "existing" flows

(represented by 40 to 50.year average monthly flows) and three "enhanced"

a For this plan we define "naturally produced: fish as those that spawned and
reared naturally regardless of the origin of the parents. "Hatchery
produced" fish are defined as those that spawned and/or reared under
artificial conditions. ,



flows: the McKay Storage Plan and the Bureau of Reclamation's Columbia River.

Pumping (CRP) and CRP/Meacham Dam Plans. The general approach and results of

this analysis for hatchery and naturally produced salmonids are describedI .

below.

Natural Production

Approach

Our rehabilitation objective for enhancement of naturally produced anadromous

salmonids in the Umatilla Basin is to achieve adult returns to provide maximum

smolt production for the available habitat. Assuming rehabilitation

objectives are achieved, we estimated the potential fishery benefits that

would result in a single life cycle. Because "available habitat" for

anadromous species will vary with flow conditions, we estimated rehabilitation

objectives based on existing flows and each enhanced flow. The specific

methods used to generate estimates of natural production necessary to seed

available habitat are described in detail in Appendix C. Results of this

analysis are summarized in Table 20. -
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Table 20. Natural production rehabilitation objectives (in terms of adult
. returns required for maximum smolt production) for anadromous

salmonids in the Uamtilla River.

Enhanced flows
I Existing Long Term Projectsa ' Interim Project"

flows CRP Plan CRP/Meacham Dam Plan McKay Storage Plan

Summer steelheadc 1,881 1,881 2,859 1,881
Fall Chinook 11,097 10,890 11,403 11,097
Spring chinook 582 582 1,166 582

a Projects are potential long term solutions to the basin's fishery
problems,

b Project would be used as an interim measure to enhance flows until the CRP
or CRP/Meacham  Dam Plans are implemented.

C Production figures were averaged from two estimates.

Our life history model to estimate benefits to naturally produced fish

(Figure 18) begins with the number of adults needed for maximum smolt

production (Table 20) arriving at the mouth of the Umatilla River. From this

number we subtracted adult losses as this "hypothetical" fish population is

moved up the river to spawn. The number of adults arriving at the mouth and

entering the river will vary for existing and enhanced flows. The number of

adults surviving to spawn is influenced by flow enhancement as well as

upstream passage improvement, and adult trucking projects. From the number of

surviving adults, we calculated the number of smolts produced. These smolts -

were then moved downstream and the number of smolts surviving to the lower

river was calculated. Projects influencing survival o f  smolts include flow

enhancement, downstream passage improvement, habitat improvement, and smolt

trucking projects. From the number of smolts surviving to the lower river,

the number of adult returns to the mouth of the Umatilla River was

calculated. We used adult returns to the mouth of the Umatilla River as our

measure of the benefit of rehabilitation projects to naturally produced

salmonids. A detailed account of methods to determine fishery benefits is
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Adults Entering River

-Flow Enhancement

Adults Surviving to Spawn

-Flow Enhancement
-Upstream Passage

Improvement .
-Adult Trucking Program

.
Smolts Produced

.

Smolts Surviving to
. Lower River

-Flow Enhancement
-Downstream Passage

Improvement
-Habitat Improvement
-Smolt Trucking Program

-- -
Adult Returns to the Mouth of the Umatilla River

/ 4
Figure 18. Life history model used to determine benefits of fishery
rehabilitation projects in the Umatilla  River to naturally produced
salmonids. Projects influencing each life history stage are listed.
Details of the method are described in Appendix D.
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given in Appendix D and two examples with detailed calculations of fishery

benefits for both natural and hatchery production are-given in Appendix E.

Results

.

Potential benefits of rehabilitation projects to naturally produced salmonids

are given in Table 21. Under each of the flows, accomplishment of

rehabilitation projects would provide substantial fishery benefits to natural

production of summer steelhead, fall chinook, and spring chinook in the

Umatilla River. Under existing flows, we could achieve ultimate returns of

3,365 summer steelhead, 5,408 fall chinook, and 616 spring chinook, if

upstream and downstream passage and habitat improvement projects are completed

and adults and smolts are trucked when necessary, Ultimate returns of fall

chinook under existing flows could be achieved without habitat improvement

projects; however, all rehabilitation projects including habitat improvement

must be accomplished to achieve ultimate returns of all species. If no

projects are implemented, only 714 summer steelhead, 7 fall chinook, and

41 spring chinook would be produced.

Potential fishery benefits of the rehabilitation projects are greatest under

the CRP/Meacham Dam Plan, especially fall chinook, Ultimately, 5,336 summer

steelhead, 11,859 fall chinook, and 2,469 spring chinook could be produced.

The reasons for greater production of fall chinook are threefold:

1. There would be no loss in production due to delay in migration of

adults. With existing low flows in the fall, we estimated a 25%



Table 21. Natural production fishery benefits (in terms of adult returns to the mouth of the Umatilla River):/ from fish
rehabilitation projects in the Uamtilla River.

Existing Flows

Enhanced Flows
long Term Projectsa/

CRP/Meacham Dam
CRP Plan Plan

Interim Project"/

McKay Storage Plan

Projects StS ChF ChS sts ChF ChS sts ChF ChS -ChFsts- - - - - - - - -

1.

2.

3.

4.

5.

6.

7.

8.

No action 714 7

Upstream  Passage 1,264 867
Improvement Only

bl

252

Downstream Passage 908 31
Improvement Only

Adult and Smolt
Trucking Only

830 1,077

Habitat Improve-
ment Onlyd_l

1,285 7

Upstream and Down- 1,608 3,905
stream Passage
Improvement

49

197

74

307

1,169 984 208

1,570 2,793 540

1,453  3,594 249

1,169 2,450 384

2,105 984 375

1,950 10,193 655

1,898  2,326 552 714 7

2,443.  4,346 1,137 1,264  1,037

2,304 5,412 668

1,898 4,195 767

3,417 2,326 992

2,965 10,781 1,375

908 31

830 1,268

1,285 7

1,608  4,670

Upstream and Down- 2,894 3,905
stream Passage and
Habitat Improvement

551 3,511  10,193  1,171 5,336 10,781 2,469 2,894 4,670

Ultimate 3,365 5,408 6.16 3,511 11,207 1,171 5,336 11,059 2,469 3,365 6,460

ChS

41

252

49

197

74

307 *

551

616

a/b/ See footnotes in Table 20.
r/- For purposes of the model, we assumed no harvest in the Umatllla River.
d/ Meacham Creek only.



loss in production due to delay in the upstream migration of adults

(Appendix 0). This loss would result from spawning of adults before

reaching upper Umatilla River spawning areas and increased mortality

due to the delay. If the CRP/Meacham Dam Plan is implemented there

would be adequate flows for upstream migration when adults arrive- at.

the mouth of the Umatilla in early fall.

2. There would be increased survival of adults over upstream passage

obstructions. As shown in Table D-18, Appendix D), even with

upstream passage improvements, survival of fall chinook to Three

Mile Falls Dama/ would be only 60.8% under existing flows. However,-

with enhanced flows of the CRP/Meacham Dam Plan, survival of fall

chinook to Three Mile Falls Dam would be 89.0%.

3. There would be slightly increased survival of juveniles in the lower

stream channel, We assumed that the juveniles that would not

survive in the lower stream channel would be trucked (Appendix D).

For fall chinook fingerlings, we assumed a 10% mortality from .

trucking. Because fewer juveniles need to be trucked, survival of

fall chinook fingerlings is 2% higher under CRP/Meacham Dam Plan

than existing flows (Table D-19, Appendix D

a/ With upstream passage improvements, there would be no passage problems
except in the channel below Three Mile 'Falls Dam and at Three Mile
Falls Dam.
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The greater production of summer steelhead and spring chinook under

the CRP/Meacham  Dam Plan would result from increased survival of

adults to Three Mile Falls Dam and increased production of smolts

due to increased summer flows by Meacham Creek Dam (Appendix D).

Unlike fall chinook, the CRP/Meacham Dam Plan would not increase

survival of summer steelhead and spring chinook smolts in the lower

channel since we assumed all smolts could be saved by trucking.

Fishery benefits would be somewhat less under the CRP than the

CRP/Meacham  Dam Plan (Table 21). Ultimately, 3,511 summer

steelhead, 11,207 fall chinook, and 1,171 spring chinook could be

produced. Similarto the CRP/Meacham  Dam Plan, the production of

fall chinook would increase compared to existing flows due to

greater numbers of adults entering the river and improved survival

of adults to Three Mile Falls Dam. The slightly lower production of

fall chinook under the CRP than the CRP/Meacham  Dam Plan would be

caused by lower survival of adults to Three Mile Falls Dam (87.1%

versus 89.0%) and reduced spawning potential (10,890 versus 11,403)

(Table 20) at the lower flows during fall months. Production of

summer steelhead and spring chinook would be less under the CRP than

the CRP/Meacham Dam Plan since smolt production would not be

increased. Unlike the CRP/Meacham  Dam Plan, the CRP Plan will not

provide any additional summer flow in Meacham Creek or any other

headwater tributary used for rearing by summer steelhead and spring

chinook.

.
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There would be two "non-production" benefits from both the CRP and CRP/Meacham

Dam Plans:

I
.

1. A greater percentage of fall chinook would be in "bright" condition

when they enter the Umatilla River fisheries. Under existing flows,

the upstream migration of fall chinook will be delayed until shortly

before adult will spawn. Adults may be ripe when they become

available to Umatilla River fisheries which would be undesirable.

Under the CRP and CRP/Meacham Dam Plans, however, adults could enter

earlier in "bright" condition which would be more desirable for

in-river fisheries.

2. Fewer adults and smolts would have to be trucked which reduces

c o s t s .  At ultimate production levels, we calculated that annual

trucking costs of adults and smolts would be $46,002 under existing

and $28,593 under CRP or CRP/Meacham  Dam Plan flows (see Table 16),

Fishery benefits would be slightly greater under the McKay Storage Plan than

existing flows, increasing returns of fall chinook to 6471. This estimated

increase may be conservative. In our calculation of fishery benefits, we

assumed that the uncontracted  storage in McKay (4,280 acre-feet) would be

released at 70 cfs/day for 30 days in October. Greater fishery benefits could

be achieved by selectively releasinq greater amounts of water during days of

peak migration in October and other months of chinook migration. Similar to

CRP and CRP/Meacham  Dam flows, adult chinook would enter earlier under McKay

Storage Plan than present flows in the desired "bright" condition. Since the

McKay Storage Plan is designed to improve upstream passage of fall chinook,
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there would be no additional fishery benefits to summer steelhead and spring

chinook.

Under each of the flows, accomplishment of all rehabilitation projects is
necessary to achieve maximum fishery benefits of the rehabilitation plan.

Fishery benefits would be minimal if individual projects were completed;

however, because survival of fish over the series of dams, screens, and

instream obstructions are multiplicative (see Appendix D), fishery benefits

are greatly increased as all projects are completed.

with downstream passage improvements at screened and unscreened diversions,

survival of juveniles is assumed to be 100% at each of the flows

(Appendix D). Differences in fishery benefits between flows, therefore, would

not be due to differences in survival of juveniles between flows at

diversions.

As discussed earlier, our evaluation of fishery benefits from habitat

improvements was limited to Meacham Creek. For Meacham Creek, we predicted a

3.0-fold increase in number of summer steelhead and spring chinook smolts

produced (or a 1.8,fold increase in the basin's population assuming 40% spawn

and rear in Meacham Creek). Assuming smolt production would increase

similarly from habitat improvements in other streams, smolt production of

summer steelhead and spring chinook could increase 3.0.fold with completion of

all proposed habitat projects. Using our life history model, this would

increase the number of adults ultimately produced in the basin as follows:
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Existing Flows CRP Plan
CRP/Meacham

Dam Plan
McKay

Storage Plan

ChS StS ChS StS ChS' StS ChS

4,222 665 4,913 1,420 7,613 3,133 4,222 665

These estimates are preliminary and will be refined when additional.

evaluations are done.

Adult returns shown in Table 21 will include surplus fish which potentially

could be harvested in the Umatilla River. Assuming adults would be harvested

above the number required for full seeding of natural production areas, this

surplus (if any) can be estimated by the difference in adult returns to the

mouth of the Umatilla River (Table 21) and the estimated number of adults

required for maximum smolt production (Table 20).

Our assessment of rehabilitation projects does not include benefits to ocean'

and Columbia River fisheries. Applying catch to escapement ratios used by

ODFW (1977), the number of fall and spring chinook harvested in ocean and

Columbia River fisheries can be estimated by multiplying adult returns to the

Umatilla River (Table 21) by 6 and 2, respectively. The number of summer

steelhead harvested in Columbia River fisheries can be estimated by

multiplying adult returns by 1.5.
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Hatchery Production
.

Approach

We also used production objectives as a starting point for estimating benefits

of rehabilitation projects to hatchery fish. Objectives for fall and spring

chinook correspond to adult production goals established by CTUIR and ODFW

(CTUIR 1984). We calculated numbers of smolts that must be released to

achieve these production goals based on available data on survival rates

(Table 22).

Hatchery objectives for summer steelhead were estimated from the number of

adults expected to return from future releases of 200,000 smolts from Bonifer

and 'Minthorn Springs facilities. The specific methods, survival rates, and

-assumptions for the estimates in Table 22 are described in greater detail in

Appendix C.

Table 22. Hatchery production objectives (in terms of adult returns to
Bonifer and Minthorn Springs adult collection/juvenile release
facilities) for anadromous salmonids in the Umatilla River.

Releases required
to achieve objectives

- Adults Smolts  Fingerlings

Summer Steelhead

Fall Chinook

Spring Chinook

5,400 200,000a --

10,000 225,000b 2,958,350c

10,000 1,666 ,667d --

a Assuming a 2.7% survival rate.
b Assuming a 0.5% survival rate.
c Assuming a 0.3% survival rate.
d Assuming a 0.6% survival rate.
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A life history model to estimate benefits of rehabilitation projects for

hatchery produced fish is shown graphically in Figure 19. The model begins

with the number of smolts required to achieve productionobjectives inI

Table 22. We moved this hypothetical population of fish downstream from the

point of release (Bonifer and Minthorn) where survival of hatchery smolts will

be influenced by flow enhancement, downstream passage improvement, and smolt

trucking projects. From the surviving smolts, we computed the number of

adults produced and estimated the number of adults entering the river as

affected by the flow enhancement projects, Finally, adults were moved

upstream and the number surviving to Bonifer and Minthorn was totaled. As for

naturally produced salmonids, survival of adults during the upstream migration

will be influenced by flow enhancement, upstream passage imporvement, and

adult trucking projects. Adult returns to Bonifer and Minthorn completes the ..

life' cycle of the model and serves as our measure of potential hatchery

production benefits.

Results

Under each of the flows, accomplishment of rehabilitation projects would

provide substantial fishery benefits to hatchery production of summer

steelhead, fall chinook, and spring chinook (Table 23). Under existing flows,

we could achieve ultimate returns of 4,979 summer steelhead, 4,670 fall

chinook, and 4,890 spring chinook if upstream and downstream passage

improvements are completed and adults and smolts are trucked when necessary.

If no action is taken, only 2,214 summer steelhead, 9 fall chinook, and

610 spring chinook would be produced.
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Smolts Released from Bonifer &. Minthron
/

Smolts Surviving to Lower River

-Flow Enhancement
-Downstream Passage improvement
-Smelt Trucking Program

Adults Surviving to Bonifer & Minthorn

-Flow Enhancement
-Upstream Passage Improvem’ent
-Adult Trucking Program

Figure 19. Life history model used to determine benefits of fishery
rehabilitation projects to hatchery salmonids in the Unatilla River.
Details of the method are described in Appendix D.
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Tdle 23. Hakhery prcxktion fisheq benefits (in terms of tilt return to Conifer and Minthorn  Springs adult collectidjuvenile release
facilities) fmn fish rehabilitation p-o&&s in the Unatilla  River. -

Existinq  Flws

Prqjects sts a+ cl6P -

1. No action 2,214 9 610

2. QMrean Passage 3,925 1,193 3,365
1llpmmntm1y

3. Oawdrean Passqe 2,527 28 738
Illpvmt(hly

4. tilt and Srmlt 2,460 1,349 2,7M
Trucki~mly

5. q.lstrean  and h- 4,47l 3,5% 4,4ol
StJ-eanPasSaqe
Itqmmnent

6. Ultimnte 4,979 _ 4,670 . 4,890 .

Enhanced Flcws
Long Term PromtsV- Interm Propzct./

CRP Plan

uls

3,932

7.m

3.520

5,359

9,310

Plan

StS uf CM

3,529 2,656 3,932

4,541 5,291 8,095

4,028 5,020 4,760 2,527 51 738

3,529 4,356 6,094 2,460 1,689 2Jl4

5,184 10,aJo  9,mo

MdtavStoramPlan

sts CM chs- - -

2,214 17 610

3,925 1,428 3,365

4,471 4,287 4,401

a/b/ See footnotes in Table 20.
7 Fbr purses of the mdel, we assmed no hawst fn the Ullatilla  Ribw.
d/ Mu-ns to themuthof tk IJmtilla  River before in-rhrer haves&



Fishery benefits of the rehabilitation projects to hatchery production would

be greatest under the enhanced flows of the CRP/Meacham  Dam Plan. Ultimately,

5,184 summer steelhead, 10,000 fall chinook, and 9,800 spring chinook could be1

produced. The greater production of all species would result solely from

increased numbers of adults entering the river and improved survival of adults

to Three Mile Falls Dam. Unlike natural production, production of hatchery

summer steelhead and spring chinook smolts would not be increased by the

higher summer flows from Meacham Creek Dam.

Fishery Benefits of the rehabilitation projects would be nearly as great under

the CRP Plan as the CRP/Meacham Dam Plan. With completion of projects,

5,184 summer steelhead, 9,900 fall chinook, and 9,310 spring chinook

ultimately could be produced. Fish production of fall and spring chinook

would be slightly lower than the CRP/Meacham Creek Plan due to slightly lower

survival of adults to Three Mile Falls Dam. (Appendix D).

The McKay Storage Plan would provide slightly greater fishery benefits than

under existing flows, increasing returns of fall chinook to 5585. No increase

in production of summer steelhead and spring chinook would occur since the

McKay Storage Plan is designed to enhance upstream passage conditions for fall

chinook,

Similar to naturally produced fish, returns of hatchery fish to Bonifer and

Minthorn include surplus fish which potentially could be harvested in the

Wmatilla River. This surplus would be the difference in adult returns to

Bonifer and Monthorn and number of adults required for hatchery and

supplementation needs. Similar catch to escapement ratios used for naturally
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produced fish can be used to estimate contribution of hatchery adults to ocean

and Columbia River fisheries.

Under present and McKay Storage Plan flows, survival of adults to Bonifer and

Minthorn will be poor. Until greater flows are achieved, broodstock

collection and harvest of hatchery adults will probably be done near the

river mouth, In Table 23, we show returns of hatchery adults to the mouth of

the Umatilla (in parenthesis). At present and McKay Plan flows, about half of

fall and spring chinook returning to the river would survive to the

facilities. At CRP and CRP/Meacham  Dam flows, almost all would survive to the

facilities,
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Proposed Rehabilitation Plan

Priorities and Schedules for Implementation

proposed plan for rehabilitation of anadromous salmonids in the UmatillaaThe

Bas

tat

the

in is summarized in Table 24. The table suggests priorities and implemen-

ion schedules for fishery rehabilitation and flow enhancement projects over

next five fiscal years (1986-90). We have listed the proposed rehabilita-

tion and flow enhancement projects separately. Although the rehabilitation

projects are listed in order of priority, all 9 projects plus the flow

enhancement proposals must be completed to achieve the maximum (ultimate)

fishery benefits listed in Tables 21 and 23. Tables 21 and 23 also indicate

benefits if only some of the projects are completed. We have not listed in

Table 24 the rehabilitation projects which have been implemented: Bright fall

chinook reintroduction and broodstock development; Bonifer and Minthorn

Springs adult collection/juvenile release facilities; and Lower Uamtilla River

channel modification. Below the rationale for project priorities and imple-

mentation schedules is discussed.

Hatchery facility for 200K summer steelhead; Spring chinook -  -

reintroduction and broodstock development

It will take several years of intensive hatchery reintroduction and supplemen-

tation to achieve natural and hatchery production goals. Our priority, there-

fore, is to implement all hatchery supplementation/reintroduction projects

first. All projects have been initiated except for spring chinook reintro-

duction and broodstock development.
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Table 24. Umatilla River fishery rehabilitation plan FY 1986-90 --. priorities and schedules for implementation.

FW Program
Reference Project

Fishery Rehabilitation Projects

704(i)(l) 1. Hatchery facility for ZOOK
summer steelhead

704(q)  (2) 2. Spring chinook reintroduction
and broodstock development

704(d)(l) 3. Three Mile Falls upstream and
Table 2 downstream passage improvement

4. Adult and smolt trapping/trucking
program

5. Westland upstream and downstream
passaqe improvement and smolt
trapping facility

6. Cold Springs upstream and down-
stream passage improvement '

7. Maxwell and Stanfield upstream
and downstream passage improvement

8. Small diversions downstream
passage improvement
a. Brownell and Dillon
b. Umatilla River unscreened

diversions (5)
c. Birch Creek unscreened

diversions (11)
9. Habitat improvement

a. Meacham and North Fork
Meacham Creeks

b. South Fork Umatilla River
Thomas Creek

c. Mainstem Umatilla River
(Meacham Creek to Forks)

d. North Fork Umatilla River
e. Squaw Creek
f. Birch and East and West

Fork Birch Creeks

Flow Enhancement Projects

704(d)(2) 1. McKay Storage Plan
2  Bureau of Reclamation's CRP or

CRP/Meacham Dam Plans

Five-Year Schedule
Fiscal Year

986 1987 1988

0

0

0

0

+

0
9

+

+

9

+

0

+

.989 1990
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Releases of 60,000 summer steelhead smolts will be made FY 1986-77. The.

Uamtilla River Summer Steelhead Hatchery is scheduled for completion in 1987
.

and the first release of 200,000 summer steelhead smolts will be made inI

1988. At releases of 200,000 smolts, we project a return of 5,400 adults (our

hatchery production objective) to the mouth of the Uamtilla River could be

achieved in 2 'years (Table 25).

Releases of 225,000 upper river bright fall chinook yearlings will be made

1986-90; however, fingerling releases could be made starting in 1989 after

major screening problems in the basin have been corrected. At future releases

of 225,000 yearlings and 2,958,350 fingerlings, we estimate that we could

reach our hatchery rehabilitation objective in 4 years (Table 25).

Planning for spring chinook reintroduction and broodstock development will

begin in 1986. The first release of spring chinook yearlings may be made in

1986. With future releases of 1,666,667 smolts, we could achieve our goal of

10,000 hatchery adults in 4  years (Table 25).

Three Mile Falls Upstream and Downstream Passage Improvement

Our third priority (following the two hatchery supplementation/reintroduction

projects) is to improve upstream and downstream passage at Three Mile Falls

Dam. Three Mile Falls Dam is prioritized ahead of the other dams because it

i s  one of the worst dams for adult and juvenile passage and the trapping

facility at the dam (which will be installed as part of the project) will be

needed so adults can be trapped and trucked upstream. Improvements at Three

Mile Falls Dam will be completed in FY 1987.
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Table 25. Estimated adult returns (to the mouth of the Umatilla River) and adult surpluses for current and
future hatchery hatchery releases of anadromous salmonids in the Umatilla River. We assumed that
the number of juveniles released was limited by number of adults returning to the river, If
possible, however, we will release greater numbers of smolts to achieve production goals sooner.

1983 1984

-
Fiscal Y e a r
1985 1986 1987 1988 1989 1990 1991

Sumner Steelhead

Hatchery releases l+z/ 60,000 60,000 60,000 60,000 60,000 200,000 200,000
Adult returns

200,000
x 810 1,620 1,620 1,620 1,620

Adult surpluses c/
3,510 5,400

779 1,589 1,589 1,519 1,519 3,409 5,299

Fall Chinook 1983 1984 1985 1986 1987 1988 1989 1990 1991

Hatchery releases O+a/ 0
l+z/ 100.0Oi 225.0; 225.00: 225,OO; 225.00:

1,093,68Od/1,697,850
Hatchery releases 225,000
Adult returns 84

225,000- 225,000
2,958,350

225,000
283 662

Adult surpluses L/
a" 1,050 1,125 1,125 1,676 2,598

0 147 526 914 989 329 513 673

1992 1993 1994 1995-.

Hatchery returns O+b/
Hatchery returns I+?/

2,958,350 2.958.350 2,958,350 2,958,350
225,000 225,000 225,000 225,000

Adult returns 4,168 6,223
Adult surpluses c/

8,442 10,000
2,243 4,298 6,517 8,075

Sprinq Chinook 1983 1984 1985 1986 1987 1988 1989 1990 1991

Hatchery releases l+z/
Adult returns

ii 8 8 ii 225,000 225,000 225,000 828,800 1,666,667
65 787 1;347 1,524

Adult surpluses z/ 0 0 0 0 i 0 262 449 467

1992 1993 1994 1995

Hatchery releases l+zl 1,666,667 1,666,667 1.666.667 1,666,667
Adult returns 3,703 7,897 9,990 10,000

. Adult surpluses c/ 2,646 6,840 8,933 8,943

a Smolt (yearling) releases
b Fingerling (subyearling) 'releases
c Adults in excess of broodstock needs which could be harvested or used to supplement natural populations.
d Assumed fingerlings would be released beginning after major screening problems in the Uamtilla River have

been corrected
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Table 25 (Cont.)

Data used for calculati'ons:

Adult Aqe Composition

Surrmer  steelhead - 50.0% l-salt, 50.0% P-salt (Robart, unpublished data)
Fall chinook - 16.8% age 2, 18.8% age 3, 52.4% age 4, 12.0% age 5
Spring chinook - 4.8% age 3, 53.5% age 4, 41.5% age 5, 0.2% age 6 (ODFW

Broodstock mortality

All species - 25% (estimated)

Sex ratio

et al. 1984)

All species - 50% female, 50% male (estimated)

Fecundity

Sumner steelhead - 5,000 eggs/female (ODFW, unpublished data
Fall chinook - 4,200 eggs/female (ODFW, unpublished data
Spring Chinook - 4,000 eggs/female (Knox et al. 1984)

' Egg-to-Molt Survival

All species - 70% (estimated)

Smolt-to-Adult  Survival

Sumner steelhead - 2,7% (Olsen et al. 1984) _--. . . .
Fall chinook - 0.5% (yearling releases) (Hansen 1983 and unpubllshed data), 0.3% (fingerling releases) (Hansen 1983 and
unpublished data; Foster, unpublished data)
Spring chinook - 0.6% (Robart, unpublished data)



Adult and Smolt Trucking Program

Our fourth priority is to replace and provide additional trucks to haul adults1

from Three Yile Falls Dam and haul smelts from Westland smolt trap and

Bonneville Hatchery (and eventually the Umatilla River Summer Steelhead

Hatchery). Equipment will be purchased by FY 1987. Seasonal aids to haul

adults and smolts and monitor juvenile bypass facilities in the basin will be

hired starting in 1988.

Westland Upstream and Downstream Passage Improvement and Sqolt Trapping

Facilitv

These projects at Westland are listed as our fifth priority since Westland is. .

the-worst dam for adult and juvenile passage and the smolt trapping facility

is needed to accommodate increased%mbers  of smelts that will be produced in

the Umatilla. Improvements at Westland Diversion Dam and.Screen and the molt

trapping facility will be'completed early in N 1988 prior to the first

release of smolts from the Umatilla River Summer Steelhead Hatchery.

Cold Sprinqs, Maxwell, and Stanfield Upstream and Downstream Passage

Improvement .

Our sixth priority is to improve upstream and downstream passage at Cold

Springs. Upstream and downstream passage improvements at Maxwell and Stan-

field are listed as our seventh priority. Cold Springs received highest

priority because Cold Springs Diversion Dam is a greater obstacle to the

Ilpstrzzm passaqe of adults than Maxwell and Stanfield. Downstream passage at
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each screen is similar. Improvements will be completed at Cold Springs in

1989 followed by Maxwell and Stanfield in 1990.

.I

Small Diversions Passage Improvement

Our eighth priority is to implement projects to improve downstream passage at

small diversions on the Umatilla River and Birch Creek. Among these improve-

ments our first priority is to replace/install screenson the mainstem

Umatilla to protect fall chinook. Dillon and Brownell screens will be

replaced first. These will be completed in 1987. Screens will be installed

on the 5 unscreened diversions on the mainstem Umatilla in 1988. In 1989,

screens will be installed on the 11 unscreened diversions in Birch Creek to

improve passage conditions for summer steelhead..

Habitat Improvement

Instream habitat restoration and riparian protection/rehabilitation projects

are ninth in our list of priorities. Among these, we have given highest

priority to projects which muld benefit both spring chinook and summer

steelhead. Projects in Meacham, North Fork Meacham, and Thomas creeks and

South Fork Umatilla, North Fork Umatilla,  and the main stem Umatilla (Meacham

Creek to Forks) River will be completed by 1989. Habitat imorovements in

Squaw, Birch, East Fork Birch, and West Fork Birch creeks will be completed by

1990 to improve rearing conditions for summer steelhead. Flabitat  projects in

Buckaroo and Ryan Creeks and the main stem Umatilla River (Pendleton to

Meacham Creek) (other projects identified by the CTUIR, USFS, and ODFW in

Table 15) will be completed after 1990.
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Flow Enhancement.

The benefits of the fishery rehabilitation plan are substantially improved by

the Bureau of Reclamation's flow enhancement projects. Of these, the CRP plan

would provide the greatest fishery benefits at the least cost, The estimated

completion date of the Bureau's flow projects is 1990. Until these projects

are completed, flows could be enhanced by the M c K a y  Storage Plan to aid the

upstream migration of fall chinook.

Plan Evaluation

In this report we have identified the fishery rehabilitation and flow enhance-

ment projects which would provide maximum fishery benefits in the basin.

Achievement of fishery goals in the Umatilla will depend in part on a compre-

hensive evaluation program to determine the successfulness of projects. The

evaluation should consist of a monitoring program such as dam counts of

naturally and hatchery-produced smolts and adults to measure the overall

effectiveness of the rehabilitation plan. In addition, the evaluation program

should include in-depth evaluations of key projects such as hatchery reintro-

duction/supplementation projects, upstream and downstream passage improvements

at Three Mile Falls and Westland, habitat improvements in Meacham Creek, and

the Bureau of Reclamation's flow enhancement projects.

Development of an evaluation program for the Uamtilla will require a consider-

able amount of time and effort. Planning should be initiated as quickly as

possible so baseline data can be collected before projects are completed. A

BPA-funded evaluation is currently being done on passage improvements made in
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the lower Umatilla River channel during FY 1985.. Habitat improvement projects

in the Umatilla will be evaluated under a statewide habitat evaluation program

that is being developed under funding by BPA.I
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Append ix A. Rcconmndcd  nlniaun  streaa f l o w s  f o r  flsh  llfe, Unatllla  Basin  (OOFW  1913)

Willow Creek Mouth 30 30 30 30 30
Rhea Creek Mouth 15 15 15 15 15

Umatilla River Below McKay Creek 250 300 300 300 300
Umatilla River Below Meacham Creek 200 240 240 240 240
Umatilla River Below Forks 60 97 97 97 97

Birch Creek Below Forks 20 30 30 30 30
W. Fk. Birch Creek Below Owings Creek 20 24 24 24 24

Bridge Creek Mouth 7 i 7 7 7
Stanley Creek Mouth 6 6 6' 6 6

E. Fk. Birch Creek Below Pearson Creek '20 20 28 28 28
Pearson Creek Mouth 18 16 18 18 18

McKay Creek Below North Fork 30 50 80 80 80
McKay Creek Below Johnson Creek 15 30 45 45 45

N. Fk. McKay Creek Below Lost Pln Creek 10 25 42 42 42
Johnson Creek M o u t h 25 25 25 25 25

Squaw Creek Below Little Squaw Creek 20 27 27 27 27
Meachan Creek Below North Fork. 80 120 120 120 120
Meacham Creek Below East Fork 40 60 60 60 60

Camp Creek Mouth 11 11 11 11 11
N. Fk. Meacham Creek Below Bear Creek 40 70 70 70 70

N. Fk. Umatilla  River Below Coyote Creek 25 40 40 40 40
S. Fk. Umatilla River Below Thomas Creek - 30 58 58 58 58
S. Fk. Umatilla River Below Shimieborn  Creek 25 35 35 35 35

Buck Creek Mouth '16 16 16 16 16
Thomas Creek Below Spring Creek 15 25 25 25 25
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1)

2)

3)

5)

Appendix B

Unscreened irrigation diversions in the Unatilla  drainage
(from CWIR 1984)

Location - T3N, R29E, Set 22 SW of SE
Diversion Method - Small gravel dike diverts water into open ditch
Flow Control Method - None on main ditch; weir boards of flood ditches
Water Distribution Method - Main ditch (3-4 ft wide) carries water to

smaller flood ditches; Ramos supplies by pipe from main ditch which
passes under feed canal

Water Used For - Flood irrigation
Presently Used - Yes, 1-3 cfs

Property Owner - Holeman (Cuhna Ditch)
Stream - Umatilla River RM 30.0
Location - T3N, R29E, Sec 27 SE of NE
Diversion Method - Gravel dike extends half-way across river
Flow Control Method - None on main ditch (4-5 ft wide) which returns to

river; weir boards control flow to irrigation ditches off main ditch
Water Distribution Method - Open ditches
Water Used for - Flood irrigation .
Presently Used- Yes, 2-3 cfs

Property Owner - Brown's Dairy
Stream - Umatilla River RM 47.0
Location - T2N, R31E, Sec 14 NW of NE
Diversion Method - Rip-rap dike 3/4 across river
Flow Control Method - Open ditch (5 ft wide) supplies flood ditches;

unused water returns to river
Water Distribution Method - Open ditch (5 ft wide) supplies flood

ditches: unused water returns to river
Water Used for - Flood irrigation
Presently Used - Yes, .5 cfs; present contract for McKay storage is

350 acre-feet

Location - T2N, R31E, Sec 13 NE of NE
Diversion Method - Unknown
Flow Control Method - Unknown
Water Distribution Method - Open ditch
Mater Used for - F o r m e r l y  used for irrigation of dairy pasture
Presently Used - No, irrigation water now pumped out of Birch Creek;
ditch may be used again in future

Property Owner - Conrad
Stream - Umatilla River
Location - T2N, R32E, Se
Diversion Method - Rip-r

100 yards upstream

W y s s
RM 50
c 7 NE
ap dik

l o
of SE
e 1/*2 across river, gravel dike extends
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. Flow Control Method - Hinged metal gate valve on 3 ft culvert at point of
diversion;; another similar valve and culvert l/4 mile down ditch

Water Distribution Method - Open ditch (4-5 ft wide) supplies flood
ditches

Water Used for - Flood irrigation
Presently Used - Yes, 1-2 cfs; present contract for McKay Storage is

400 acre-feet

6) Property Owner - L. Spiess (Crispin Ditch); Users: Spiess, L. Telford,
D. Knepp, C. Hunt

Stream - Umatilla River RM 57.0
man - T2N, R33E, Sec 7 NE1/4
Diversion Method - Gravel berm in main stem diverts water into a north

side channel; 4-5 ft. concrete dam across side channel (1 mi.from
berm) backs water into open ditch; undiverted water returns to river

Flow Control Method - Headgate just above dam
Water Distribution Method - 3 ft. wide concrete flume carries water to
network of smaller open ditches
Water Used For - Flood irrigation and possibly livestock watering
Presently Used - Yes, irrigation for 75 acres

7, %%%k% Creek .RM 0.3
Warren Taylor (Johns, Smith and Beamer Ditch)

Locon - T2N, R31E, Sec 13 NW of SE
Diversion Method - 3 ft. concrete dam, 3-step fish ladder on west side
Flow Control Method - Wooden left gate on west side of dam
Water Distribution Method - Water flows 200 yds. down ditch to pump.

station - water not pumped to sprinkler system is returned to Birch
Creek

Water Used For - Sprinkler irrigation 422 acres
Presently Used - Yes, water right 9.55 cfs

8) ;;“,w&y ;;;; ;rz;;se;y:  ;y;m

-on - T2N, R32E, Sec 30 NE of NE
Diversion Method - 3-4 ft. dam, no fish ladder (possible passage problem)
Row Control Method - Metal lift gate on east side of dam
Water Distribution Method - Water flows 100 yds, down ditch, through a

pipe above Birch Creek then into flood ditches
Water Used For - Flood irrigation - 85 acres
Presently Used - Apparently not in last year or two, water right 2.12 cfs

9) ;;;;;t: ;y;;; p;; y;w&an

Location - T2N, R32E, Sec.33 SW of NW
Diversion Method - Metal lift gate, boulders in creek buck up water into

ditch
Flow Control Method - Metal lift gate
Water Distribution Method - Water flows through ditch through sprinkler

irrigated field to several ditches in flood irrigated field
Water Used For - Flood irrigation 87 acres . .
Presently Used - Yes, water right 2.03 cfs
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1fN

11)

12)

13)

14)

F+;;;tz ;;,"I; -JikEl;Ad;; ;nd J. Hummell

Location - TlN, R32E, Sec 22 NW of SE
Mn Method - Concrete dam across creek, (2 ft. water drop)
Flow Control Method - Old gate valve (crank raise) just above dam
Water Distribution Method - Open ditch, 3 ft. wide
Water Used For - Flood irrigation
Presently Used - Yes, .5 cfs

Hemphill a n d  Condra',:;E;tT :;;I; irEzbii& y;:;s:

Location - TlS, R32E, Sec 4 NW of SE
Diversion Method - Concrete dam across creek (2 ft. water drop)
Flow Control Method - Hand operated gate valve just above dam
Water -Distribution Method - Concrete flume 4 ft. wide-50 yds. long then

open ditch for another l/2 mile
Water Used For - Flood irrigation
Presently Used - Yes, 2-3 cfs

Property Owner - Louisiana Pacific; Users: Chapman, Weinke, McGowan,
Markle

Stream - Birch Creek RM 16.0
Location - TlS, R32E;Sec 9 SW of SW
wn Method - 8-10 ft. concrete-dam, 4-step fish ladder on east side
mod - Old wooden gate valve just above dam
Water Distribution Method - Open ditch (4 ft. wide)
Water Used For - Flood irrigation
Presently Used - Yes, 1-2 cfs

- Helen Sherrill: Possible Users: H. Sherrill,
?%!i%& E Britt M Adkinson
Streamn - East Birch Creek RM 2.1
Location - TlS, R32E, Sec 28 NW l/4
Diversion Method - Gravel dike half-way across creek
Flow Control Method - Vertical hand operated gate valve
Water Distribution Method - Open ditch (2-3 ft. wide and 1 mi. long);

water also pumped from just above headgate
Water Used For - Livestock watering and possible irrigation
Presently Used - Yes, 1 cfs

Property Owner - L. Cortazar
Stream - East Birch Creek RM 7.2

 Locationn - T2S, R32E, Sec 11 SW l/4
Diversion Method - Small gravel dike diverts into ditch (2 ft. wide)
Flow Control Method - Unknown
Water Distribution Method - Open ditch l/4 mi. to pond where water is

pumped
Water Used For - Sprinkler irrigation
Presently Used - Yes, 1 cfs

15) Propert Owner - Cunningham; User: A.H. Ranches, Inc.
&rch Creek RM 2.5
Locon - TlS, R32E, Sec 19 SW l/4
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. Diversion Method - 5-6 ft. dam with ladder on East Side -- too much
velocity through ladder

Flow Control Method - Metal gate valve
Water Distribution Method - Open ditch, l/4 mi. to pump station across

highway .

Water Used For - Sprinkler irrigation from pump station
Presently Used - Yes, l-2 cfs

16)  Owner - Ralph Hutchinson
*Birch Creek RM 1.0

-

Location - TlS, R32E, Sec 17 SW l/4
Diversion Method - Concrete intake wall u-shape
Flow Control Method - Metal lift gate against concrete-wall
Water Distribution Method - Open ditch 2-3 ft, wide

-- -

Water-Used t-or -- i r r i g a t i o n and pump from ditch
--

Presently Used - Yes, l-2 cfs
--
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Appendix C

Methods to Establish Fishery Rehabilitation Objectives

Natural Production .

We established rehabilitation objectives for naturally produced fish from

calculations of the number of adults required to achieve maximum smolt

production. Where data allowed we used more than one method to verify our

estimation of production-potential;

Summer Steelhead

Results of two methods to determine rehabilitation objectives for summer

steelhead are shown in Table C-l. The average of our two estimates was used

in subsequent calculations of fishery benefits using the life history model

(Appendix 0). A description of both methods is given below.

1. IFIM/Steelhead Standing Crop Model

Production estimates for enhanced flows of the CRP/Meacham  Dan Plan were

calculated by NMFS (1964) from steelhead standing crop data measured in the

John Day, Grande Ronde, Deschutes and Umatilla rivers. Standing crops for

age 1 (yearling) steelhead were measured in late summer and compared with a

simulation model utilizing Instream Flow Incremental Methodology (IFIY) (F'LS

1% and unpublished data). The IFIM was developed by the FYS (see Bovee and

Cochnauer 1977 and Bovee and Milhouse 1978) to predict changes in physical
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habitat for fish under varying flow conditions. Data inputs include stream.

depth, water velocity, and gravel size composition. As flows change, the

model estimates for each combination of depth, velocity, and substrate in a

study reach the probability of use by each species and life stage under

investigation. Output from the IFIM program is Weighted Useable Area (WUA),

an approximate measure of a habitat's carrying capacity based on physical

conditions alone.

Table C-l. Estimates of numbers of adult summer steelhead needed for maximum
smolt production in the Umatilla River, Two methods were used to
derive an average eatimate.

Method

IFIM/steelhead standing
crop model

Enhanced Flows
Long Term Interim
Projects"/ Projectb/

~
Existing CRP CRPIMeacham  Dam Storage
Flows Plan Plan Plan

1,988 1,988 a,804 1,988 -- --

Steelhead smolt production/ 1,773 1,773 2,964 1,773
flow regression

Average Estimate l,ssl TJm 7Jm m

A/ Projects are potential long term solutions to the basin's fishery
problems.

h/ Project would be used as an interim measure to enhance flows until the CRP
or CRP/Meacham Dam Plans are implemented.
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To correlate these physical measurements with fish production, NMFS developed.

regressions of steelhead standing crop on UWA:

.

Y = 1.230 (x) + 1,600 Natural Riaprian

Y = 0.614 (x) + 354 Degraded Riarpian

where y = total steelhead biomass (grams/l,000 ftz) x 1,000

X = weighted useable area per 1,000 feet of stream

We used these regressions to estimate the increase in production of yearling

steelhead in Meacharn  Creek during late summer that would result from increased

summer flows by Meacham Creek Dam. It was assumed that the higher summer

flows by Meacham Creek Dam would not enhance steelhead production in the

mainstem below the confluence of Meacham Creek, since it is anticipated that

water temperatures will reach sub-optimal levels for growth at the mouth of

Meacham Creek.

The average spawning escapement of adults during the 1960's and early 1970's

(1988) (ODFW 1973) was used as our estimate of number of adults required for

maximum smolt production under existing flows. The increase in number of

smolts due to the CRP/Meacham Dam Plan was calculated to be 22,044. We

derived the number of smolts by using a 41.3% yearling to smolt survival rate

(Shapovalov and Taft 1954). We assumed that all yearling (age 1) fish

captured would migrate to the sea the following year at aqe 2. This seems a

reasonable assumption since analysis of scales from 32 wild adult steelhead

trapped at Three Mile Falls Dam in 1983 revealed that 15.7% had migrated to
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sea at age 1, 81.3% at age 2, and 3.0% at age 3 (unpublished data, Raymond R.

Boyce, Oregon Department of Fish and Wildlife, Portland, Oregon).

We estimated 816 adults would be needed to produce the additional 22,044

smolts under the CRP/Meacham  Dam Plan. This assumes a smolt production rate

of 27 smolts/adult which was based on average smolt counts at Umatilla screens

- during 1961, 1968, 1973, and 1977 (53,767) and average spawning escapements of

adults during the late 1960"s and early 1970"s (1988) (ODFW 1973) As will be

discussed later, smolt counts in these years represented the total

population.

Our estimate of number of adults to produce maximum number of smolts under the

CRP/Meachm Dam Plan is therefore 816 + 1,988 = 2,804, The CRP Plan would not

increase smolt production over existing flows since it would not provide any

additional summer flows in Meacham Creek or any other headwater stream used

for rearing by steelhead. The number of adults to produce maximum number of

smolts under the CRP Plan would, therefore, be the same as those under

existing flows (Table C-l).

Our method to estimate smolt production assumes that production is limited

chiefly by rearing habitat during late summer. This assumption seems

reasonable for salmonids, Marshall and Britton (1980) found significant

(P<O.05) correlations between measures of coho smolt yield (numbers and

biomass) and carrying capacity (stream length and area) in 21 streams. They

hypothesized that summer flows were the critical limiting factor determining

the stream's carrying capacity and number and weight of salmonid smolts

ultimately produced. McIntyre (1983) found that smolt yield of wild spring

-119-



chinook in Oregon, Idaho, and Washington streams were related to mean daily

discharge in September (see Spring Chinook).

2. Steelhead Smolt Production/Flow Regression

.

We also predicted the number of smolts produced by a regression of smolts

trapped at Umatilla screens during 1961, 1968, 1973, and 1977 on August and

September flows averaged for the previous two years (Figure C-l). R2 of the

regression was 0.884. Correlations of smolts to flow in other months of the

year resulted in lower correlations. Smolt counts during May and June (the

principle months of migration) in these years represented the total

population. Due to drought spring flows, all Umatilla water was diverted into

irrigation ditches and all smolts were trapped and hauled to the Columbia

River. The relation in Figure C-l does not include data for the 1966 drought

because it did not follow the apparent trend formed by data for other years.

Smolt counts in that year were lowest (22,814) even though summer flows

(55 cfs) were among the highest. Smolt production in 1966 may have been

substantially reduced by the severe flood that occurred in January 1965. The

flood, which was the worst on record, may have caused high mortality of

juveniles resulting in a poor year class of smolts in 1966.

A curvilinear regression equation in the form y = axb was used to describe the

relationship between number of smolts and flow. Marshall and Britton (1980)

considered this form of a regression equation to be most appropriate to

compare indices of smolt yield with rearing space for coho. We used the

regression to predict numbers of smolts under existing and enhanced flows.

The range of flows used to develop the regression (34-61 cfs) included values
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Smelts= 99.77 X
1.6623

R2= 0.884
N =4(P=O.O60)

1966 (OMITTED)
0

0 40 50 60 70

FLOW (CFS)

Figure Cl. Relation between smolt production of summer steelhead &/ in the
Unatilla River and average August and September flow b /

a/ Smolt counts at Umatilla River screens.
counts in May and June,

Years included had complete
the principle months of migration.

b/ Data for the USGS station at Pendleton (Rm 55.2), averaged for two
previous years.

.
-121-



that would occur under enhanced flow conditions. Prediction of numbers of

smolts under the CRP/Meacham Dam Plan assumed that the increased flows would

increase smolt production only in Meacham Creek. We assumed that 40% of the

basin's population spawn and rear in Meacham Creek (ODFW 1973). We used a

smolt production rate of 27 smolts/adult to determine the number of adults

required to produce the maximum number of smolts. The CRP and McKay Storage

- Plans would not provide any additional summer flows in Meacham Creek or any

other headwater stream used for rearing by steelhead. Therefore, production

estimates would be the same as under existing flows (Table C-l).

There are a few potential problems with the flow regression model. First, the

small number of -years of data used in the regression (4) may limit its

predictive accuracy. In addition, as for the IFIM/Steelehad Standing Crop

Model, this method assumes that production of steelhead is chiefly limited by

available rearing habitat during August and September low flows. It is

apparent from the above discussion that other factors (such as the severe

flood of 1976) can become limiting. In these years, rehabilitation objectives

based on summer flows may not be attainable.

Fall Chinook

1. Available Spawning Area Method

We estimated numbers of adult fall chinook needed to achieve maximum smolt

production based on available spawning habitat. This resulted in adult

production objectives of 11,097 for existing flows, 10,890 adults for the CRP

-122-



4) Spawning area required by fall chinook (24.4 yds2/pair)  (Burner

1951) was divided into the total useable gravel to yield the

number of spawning adults under fully seeded conditions.

Data used for these calculations are shown in Table C-2. .

Natural production potential is similar between existing (11,097) and enhanced

flows of the CRP/Meacham Dam (11,403) and CRP Plans (10,890) because nearly

85% of the spawning gravel for fall chinook is located in the Upper Umatilla

above McKay Creek. During November this area would not be affected by flow

increases provided by the Columbia River Pumping (CRP)/Meacham Dam Plan or the

CRP Plan below McKay Creek. In addition, improved flows from either plan

would increase total useable spawning gravel in about half of the stream

sections affected by the projects. Useable spawning gravel in other sections

are likely to decrease, 'because stream depths and velocities over the spawning

gravel in these areas would become less optimal at greater flows. For

example, IFIM modeling predicted that flow increases provided by the

CRP/Meacham Dam Plan would increase the total useable yards for fall chinook

spawning in lower Meacham Creek (mile 0.0-15.0) and from Pendleton to Squaw

Creek (mile 54.9-74.9) in the mainstem Uamtilla, but would decrease the total

useable yards from McKay Creek to Pendleton (mile 48.9-54.9) Below McKay

Creek in the mainstem, flow increases from the CRP/Meacham Dam Plan would

increase useable yards from Birch Creek to McKay Creek (mile 46.5-48.9). but

would decrease useable yards from Feed Canal to Birch Creek (mile 28.8-46.5)

and from Three Mile Falls Dam to Feed Canal (mile 3.0-28.8) The total effect

would be a slight increase in useable yards and spawning potential under the

enhanced flows. The McKay Storage Plan would not provide any additional flow

.
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Table C-2. Total useableyards and calculation of natural production potential of fall chinook in the Umatilla River (from CTUIR 1984 and NMFS 1984).

Study Reach

Good /soawb- Existing Flows CRP/Meacham Dam Plan CRP Plan
River ing Gravel Ave. Nov. Percent Wet. Total U eable Ave. Nov. Percent Wet. Total Useable Ave. Nov. Percent Wet. Total Useable
Miles (yds2)a -Flow (cfs) Habltatb (y& Flow (cfs) Habitatb (yds2)C Flow (cfs) Habitatb (yds2 1'

Mouth to 0.0- 3.0
Three Mile Falls Dam

Three Mile Falls 3.0-28.8
Dam to Feed Canal

Feed Canal to 28.8-46.5
Birch Creek

Birch Creek to 46.5-48.9
McKay Creek

McKay Creek to 48.9-54.9
Pendleton

Pendleton to 54.9-74.9
Squaw Creek

Squaw Creek to 74.9-77.1
Meacham Creek

Meacham Creek to 77.1-87.9
Forks

Meacham Creek 0.0-15.0

0 224

4,180 158

11,925 153

8,398 257

14,850 242

86,285 239

1,855 ' 221

31,114 131

1,750 86

0

loo

100

64

67

92

97

71

39

0

4,180

11,925

5,375

9,950

79,382

1,796

22,091

683

440 0 0 423 0 - 0

375 92 3,846 360 . 86 3,598

360 64 7,632 347 64 7,632

359 94 7,894 343 92 7,726

261 55 8,168 242 67 9,950

253 100 86,825 239 92 79,382

238 95 1,762 221 97 1,796

131 71 22,091 131 71 22,091

loo 51 893 86 39. 683

TOTALS 160,357 135,382

Production potential (total useable yds2 + 24.4 yds2 11,097
per spawning pair) .

aspawning habitat surveyed by ODFW (1966).
hJSGS (40-50 yr averages) flows compiled by BR (1983).
cTota1 useable gravel based on IFIM study and average flows for November,

139,111 132,858

1% ,403 I 10,890
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during November so the production estimate would be the same as under existing.

flows.

Estimates of adult production from available spawning habitat assume the

highest WA is equal to the total good spawning habitat surveyed by ODFW. In

addition, we assumed the amount of wetted spawning gravel in November limits

production of fall chinook, Available data indicate that most fall chinook

juveniles will migrate from the Umatilla prior to the low flow months of

summer. Rearing area, however, could be a significant factor during years of

low spring flow.

2. Ratio of Spawners to Spawning Area Method

For comparative purposes, we determined spawning potential of fall chinook

using another method. However, we did not use this estimate to establish

rehabilitation objectives, since production estimates for the enhanced flows

could not be made with the method,

Spawning potential of fall chinook in the Umatilla was estimated by the ratio:

1) Spawning potential of ChF in ChF spawners in the

the Umatilla River = Deschutes River

Total ChF Spawning Area

2) X

160,357 yds2

=:

Total ChF Spawning Area

10.619

123,444 yds2

.
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Solving for x, we estimate 13,794 adults as the spawning potential under

present flow conditions.

Fall chinook spawning area data (total yds2 of good spawning gravel) are from

ODFW surveys in the Umatilla (ODFW 1966) and Deschutes  (Aney et al, 1967)

Rivers. The number of spawners in the Deschutes are from Lindsay et al.

- (1982) and represents the average escapement of jacks and adults for the years

1977-82 (range = 7,793 to 12,132).

This method assumes that the average escapement in the Deschutes River during

1977-82 represents full seeding of adults This assumption is probably valid

since the predicted escapement of fall chinook at full seeding in the

Deschutes  (123,444 yds2:24,4 yds2 per spawning pair = 10,118 adults) is

similar to the observed average escapement during 1977-82 (10,619 adults).

The higher spawning potential estimate from this method (13,794) suggests that

estimates by the CTUIR (1984) method (10,890 to 11,097 adults under existing

and the enhanced flows) may be conservative.

Sorinq Chinook

We estimated numbers of adult spring chinook needed to achieve maximum smolt

production based on available rearing habitat versus production models. This

resulted in adult production objectives of 582 iidults for existing flows,

582 adults for the CRP Plan, and 1,166 adults for the CRP/Meacham Dam Plan,

and 582 adults for the McKay Storage Plan.
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The FWS (McIntyre 1983 and 1985) have developed regressions between smolt

yield (Sm) of yearling migrants of spring chinook in the Warm Springs River,

John Day Riyer, and Lookingglass Creek in Oregon, the Lemhi River in Idaho,

and the Yakima River in Washington and two indices of available habitat:

1) Mean daily discharge (cfs) in September

Sm = 102,186.65 In (cfs/57) + 7,330

2) Stream length (km)

Sm = 130.74 L 1.43

The FWS have shown that predictions are more accurate using the stream length

model. We could not use the stream length regression to determine production

at the varying flows so we used the flow regression to predict number of

smolts at each of the flows and calibrated predictions with the stream length

regression. Predictions of smelt numbers under CRP/Meacham  Dam flows were

done assumibg 40% of the population spawned and reared in Meacham Creek.

We used a smelt production rate of 75 smelts/adult  to back-calculate numbers

of adults required to produce number of smolts. This production rate was

derived using fecundity (4,000 eggs/female) and egg-to-smelt survival (5.6%

data of spring chinook in the John Day River (Knox et al. 1984) and

adults/redd  data of spring chinook in the Warm Springs River (3 adults/redd)

(unpublished data, Chris Stainbrook, Warm Springs Confederated Tribes, Warm

Springs, Oregon).

The CRP Plan would not provide any additional summer flows in Meacham Creek or

any other headwater tributary used for rearing by spring chinook. Therefore,

production estimates would be the same as under existing flows.
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The regression models are subject to the following assumptions and

limitations:

1)

2)

3)

.
I

Juveniles are assumed to spend one year in fresh water and migrate

to sea in March as yearlings,

Similar to the IFIM/Steelhead Standing Crop Model and the Steelhead

Smolt Production/Flow Regression methods, available rearing habitat

is assumed to limit production of spring chinook,

Inherent in the models is the assumption that all streams used in

the regression had the same productivity and were fully seeded by

juveniles. Production potential in the Umatilla is assumed similar

to these streams,

Hatchery Production _ _ _ -- _ -- . -. - -

Production objectives for hatchery production of fall and spring chinook were

based on adult production goals established by CTUIR and ODFW (CTUIR 1984).

Hatchery objectives for summer steelhead were based on number of adults

expected to return from future hatchery releases. Production objectives are

reported in Table 22.

Summer Steelhead

Projected returns of slanmer steelhead adults were estimated by applying a 2.7%

survival rate to the 200,000 smolts that are planned for release from Bonifer

and Minthorn Springs facilities. This survival rate was calculated from the



average survival rate of steelhead at Round Butte Hatchery on the Deschutes

River (4.0%) (Olsen et al. 1984) and adjusting this survival rate down 32% to

account for additional mortality of smolts and adults over John Day Dam

(Raymond 1979; Gibson et al. 1979). We do not have survival data for the

Umatilla to provide a more direct estimate of adult returns. This method

yields an estimated 5,400 adult steelhead returning to collection facilities

- before in-river harvest,

Fall Chinook

An CTUIR/ODFW  production goal of 10,000 adult fall chinook was used as our

hatchery production objective for the Umatilla Basin. We estimate current

releases of 225,000 upper river bright yearlings must be supplemented with

releases of 2,958,350 upper river bright fingerlings to achieve the goal of

10,000 adults. This assunes 0.5 and 0.3% survival rates for yearling and

fingerling releases, respectively. Survival data for yearlings were derived

from 1979 and 1980 brood upper river brights released and recovered at

Bonneville Hatchery (Hansen I.983 and unpublished data). Survival data for

fingerlings are from 1975-77 brood upper river brights released and recovered

at Priest Rapids Hatchery (unpublished data of Bob Foster, Washington

Department of Fisheries, Olympia, Washington). Survival rates of yearlings

and fingerlings were adjusted to account for mortality of smolts and adults ~

over Bonneville, The Dalles, and John Day dams (Raymond 1979; Gibson et al.

1979).



S-prig Chinook

CTUIR/ODFW production goal for spring chinook is set at 10,000 adults. We

estimate 1,666,667 yearlings must be released to achieve this goal assuming a

0.6% survival rate. This survival rate was estimated from the survival rate

of 1979 brood spring chinook yearlings at Round Butte Hatchery (0.9%)

- (unpublished data, Randy Robart, Oregon Department of Fish and Wildlife,

Madras, Oregon). We decreased this rate by 32% to account for additional

mortality of smolts and adults over John Day Dam (Raymond 1979; Gibson et al,
1979). ' The survival data from Round Butte are from a single brood and may not

be representative of the Umatilla. However, preliminary return data for later

broods at Round 'Butte indicates that survival was also 0,94.0% each year.



Appendix D

Methods to Determine Fishery Benefits From Rehabilitation Projects
I

In this section we describe the details of our calculation of fishery benefits

for each of the four rehabilitation projects evaluated (upstream passage

improvement, downstream passage improvement, adult and smelt trucking, and

habitat improvement) and for each of four flow conditions (existing, CRP Plan,

CRP/Meacham  Dam Plan, and McKay Storage Plan), The effects of each rehabili-

tation project and flow regime on each life history stage in the life history

model are described below. In Appendix E we have provided two examples of

calculations of fishery benefits for both naturally and hatchery produced

salmonids.

Flow Enhancement

Fishery benefits of flow enhancement projects were evaluated over the

following four life stages in the life history models (Figures 18 and 19).

Adults at Mouth

For natural production, we began the evaluation process with the number of

adults required for maximum smolt production. This number of adults will vary

with available habitat, which in turn varies with flows provided by the

proposed flow enhancement projects.
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Adults Entering River

Flow enhancement effects the number of adults entering the river. Peak

numbers of fall chinook will arrive at the mouth of the Umatilla mid-

September; however, due to naturally low flows during fall months,.adults

would not be able to enter the river until NovemM,  shortly before they

spawn. Because of this delay, we estimate there dill be a 25% loss in produc-

tion of fall chinook under existing flows. This loss in production will

result from spawning before adults reach spawning areas of the Umatilla and

increased adult mortality due to the delay. Since the CRP/Dam Creek and CRP

Plans would provide adequate flows for upstream passage during fall months

(beginning September l6), no losses were projected under these flows,

Adults Surviving to Spawn _. - ---

Flow enhancement affects the survival of adults over upstream passage obstruc-

tions, See Upstream Passage Improvement for a discussion of methods used.

Smolts Surviving to Lower River

Flow enhancement affects survival of smelts to the lower river at screened and

unscreened diversions and survival in the lower channel. See Downstream

Passage 1rr;provement  and Adult and Smolt Trucking, respectively, for the

methods used.

.
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lbstreaii Passaqe Imrrovemerit

Fishery benefits of upstream passage improvement projects to naturally and

hatchery produced salmonids were determined using adult upstream passage data

calculated with and without passage improvements (Table Dl), 44-year flow

distribution data (Table D2-D5), and migration timing data of adults

(Table D6). Estimates of passage of adults at each obstruction for each flow

category were based on field observations of biologists of the fish and wild-

life agencies. There are no published data for passage at these obstruc-

tions. Maxwell, Cold Springs, and Westland diversion dams were considered

barriers to upstream passage of adults at flows less than 100-200 cfs. Flows

up to 250 cfs were assumed to limit passage. With the irrigation dam boards

up (June-October), we assumed Stanfield Diversion Dam is a barrier to adults

at flows less than those which otherwise limit passage. With the irrigation

dam boards down (November-May), we assumed passage at Stanfield is similar to

Maxwell and Cold Springs. With completion of passage improvements, we estima-

ted 100% passage at flows greater than 50 cfs at Maxwell, Cold Springs,

Westland, and Stanfield.

We estimated 95% passage at Three Mile Falls Dam, for flows 50-500 cfs. At

higher flows, however, passage is assigned to be reduced by a false attraction

problem created by increased spill over the crest of the dam. With passage

improvement, we estimated 95% of the adults could p.ass at flows greater than

50 cfs.
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Table Dl. Estimated passage (expressed as percentage of fish passing) of adult salmonids in the Umatilla
under varying flows.

Obstruction
Channel below Three Mile Falls Dam Withotit  Passage Improvement

< 200 cfs 200-300 cfs
0% . 80%

> 300 cfs
100%

With Passage Improvement
< 100 cfs 100-150 cfs

0% 80%
> 150 cfs

100%-----------------------------------------------------~--~-----------------------------------------------~
Three Mile Falls Dam Without Passage Improvement

< 50 cfs 50-500 cfs 500-750 cfs
0%

> 750 cfs
95% 75% 50%

With Passage Improvement
< 50 cfs > 50 cfs
T 95%

-------------------------~---~~-~-~---~-----------~~~~--~~----------------~~-----------------------------
Maxwell and Cold Springs Diversjon Dams Without Passage Improvement

< 100 CBS ' 100-150 cfs > 150 cfs
0% 80% 100%

With Passage Improvement
< 50 cfs > 50 cfs

0% 330%-------------------------------------------~---------~-~-----~-------------~--~--------------------------
Westland Diversion Dam , WitRout Passage Improvement

< 200 cfs 200450 cfs > 250 cfs
0% 80% 100%

With Passage Improvement
< 50 cfs > 50 cfs

0% TtzEr-- .
-----------------------------~-------"-~~-----~--------~-~------------~------~-~----~------------------~-
Stanfield Diversion Dam Without Passage Improvement

Irrigation Dam Boards Up (June-October)
< 500 cfs 500-750 cfs > 750 cfs

0% 80% 100%

Irrigation Dam Boards Down (November-May) '
< 100 cfs BOO-150 cfs > 150'cfs

0% 80% 100%

-

With Passage Improvement
< 50 cfs > 50 cfs
- - a - - 100%



Table D2. Distribution of average monthly flows (expressed as percentage of years out of 44 years during,
1935-78) during October-June for present flow conditions. Flow data was provided by the Bureau of Reclamation.--

Obstruction Month
Channel below Three October

Mile Falls Dam November
December
January
February
March
April
May
June

Three Mile Falls October
Dam November

December
January
February
March
April
May
June

Maxwell Diversion October
Dam November

December
January
February
March
April
May
June

< 100 cfs 100-150 cfs > 150 cfs < 200 cfs
75.0 11.4 13.6 95.9
11.4 27.3 61.3 65.9
6.8 13.6 79.6 31.8
4.6 6.8 88.6 18.2
2.3 6.8 90.9 13.6
0.0 4.6 95.4 9.1
6.8 2.3 90.9 9.1

22.7 4.6 72.7 311.8
75.0 4.6 20.4 81.8

< 50 cfs
52.3
4.6
0.0
0.0
0.0
0.0
6.8

20.5
59.1

> 50 cfs
47.7
95.4
100.0
100.0
100.0
100.0
93.2
79.5
40.9

50-500 cfs 500-750 cfs > 750 cfs
47.7 0.0 0.0
86.4 6.8 2.3
61.4 11.4 27.2
47.7 13.6 38.7
31.8 13.6 54.6
22.7 18.2 59.1
9.1 13.6 70.5

34.1 15.9 29.5
36.4 2.3 2.3

c 100 cfs 100-150 cfs > 150 cfs
88.6 4.6 6.8
61.4 9.1 29.5
25.0 9.1 65.9
15.9 6.8 77.3
4.6 6.8 88.6
0.0 4.6 95.4
6.8 0.0 93.2

25.0 2.3 72.7
72.7 4.6 22.7

ZOO-300 cfs
2.3
13.6
11.4 -
13.6
9.1
4.6
4.6
6.8
9.1

> 300 cfs
1.8

20.5
56.8
68.2
77.3
86.3
86.3
61.4
9.1
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Table D2. (Continued)
I

Obstruction Month
Westland Diversion October

Dam November
December
January
February
March
April
May
June

Xold Springs October
,Diversion Dam November

December
January

I February
L MarchwI April

May
June

< 200 cfs ZOO-250 cf s > 250 cfs
95.5 2.3 2.2
81.8 4.6 13.6
43.2 4.6 52.2
31.8 6.8 61.4
18.2 4.6 77.2
9.1 2,3 88*6
6.8 2.3 90.9

29.5 4.6 65.9
79.5 4.6 15.9

< 100 cfs 100-150 cfs > 150 cfs
81.8 6.8 11,4
72.7 6,8 2005
27.3 4.6 68.1
15.9 6.8 77.3
4.6 6.8 aa,
0.0 o,o 100.0
0.0 203 97.7
0.0 2.3 e97.7
0.0 2,3 97,7

* Stanfield Diversion Irrigation Dam Boards Up
Dam

< 500 cfs 500-750 cfs
October 100,o 0.0
June 79.5 111.4

Irrigation Dam Boards Down

> 750 cfs
o*o
9.1

< 100 cfs 100-150 cfs > 150 cfs
November 29.5 18.2 52.3
December la.2 2.3 79.5
January 2.3 6.8 90.9
February 0.0 2,3 97.7
March 0.0 0,o 100.0
April 0.0 0.0 100.0
May 0.0 2.3 97*7



L

Table D3. Distribution of average monthly flows (expressed as percentage of years out of 44 years during.
1935-1978) during October-June for enhanced flows as provided by the CRP Plan, Flow data was provided by the
Bureau of Reclamation.

Obstruction
Channel below Three

Mile Falls Dam

Three
Dam

Mile Falls

Maxwell Diversion
Dam

Month < 100 cfs 100-150 cfs > 150 cfs
October 0.0 2.3 97.7
November 0.0 6.8 93.2
December 0.0 6.8 93.2
January 0.0 2.3 97.7
February 0.0 2.3 97.7
March 0.0 0.0 100.0
April 2.3 4.6 93.1
May 0.0 4.6 95.4
June 6.8 15.9 77.3

October
November
December
January
February
March
April
May
June

< 50 cfs
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0
4.6

> 50 cfs
100.0
100.0
100.0
100.0
100.0
100.0
100.0
100.0
95.4

50-500 cfs 500-750 cfs > 750 cfs
97.7 2.3 0.0
77.3 13.6 9.1
65.9 13.6 20.5
56.8 13.6 29.6
29.5 11.4 59.1
‘20.5 18.2 61.3
18.2 15.9 65.9
54.5 15*9 29.6
90.9 6.8 2.3

October
November
December
January
February
March
April
Ita y
June

< 100 cfs
0.0
4.6
2.3
2.3
0.0
0.0
2.3
0.0

29.5

100-150 cfs
11.4
9.1
9.1
2.3
2.3
0.0
2.3
6.8

15.9

> 150 cfs
88.6
86.3
88.6
95.4
97.7
100.0
95.4
93.2
54.6

< 200 cfs ZOO-300 cfs
2.3 63.6

11.‘4 15.9 -
13.6 9.1
4.6 9.1
2.3 4.6
0.0 9.1
6.8 0.0
6.8 38.6

36.4 45.5

> 300 cfs
34.1
72.7
77.3
86.3
93.1
90.9
93.2
54.6
18. i

(Continued next page)
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4Tabl% D4. Distribution of average monthly flows (expressed as percentage of years out of 44 years during
1935-1978) during October-June for enhanced flows as provided by the CRP/Meacham  Creek Storage Plan. Flow data
was provided by the Bureau of Reclamation.

Obstruction Month
Channel below Three October

Mile Falls Dam November
December
January
February
March
April
May
June

. Three Mile Falls October
Dam November

I December
w
zs

January
I February

March
April
May
June

Maxwell Diversion October
Dam November

December
January
February
March
April
May
June

c 100 cfs 100-150 cfs > 150 cfs
0.0 4.6 95.4
0.0 2.3 97.7
0.0 6.8 93.2
0.0 2.3 97.7
0.0 2.3 97.7
0.0 0.0 100.0
2.3 2.3 95.4
0.0 4.6. 95.4
2.3 6.8 90.9

< 50 cfs > 50 cfs 50-500 cfs
0.0 100.0 97.7
0.0 100.0 77.3
0.0 100.0 68.2
0.0 100.0 56.8
0.0 100.0 31.8
0.0 100.0 25.0
0.0 100.0 18.2
0.0 100.0 54.5
0.0 100.0 90.9

< 100 cfs
0.0
2.3
2.3
2.3
0.0
0.0
2.3
0.0
0.0

100-150 cfs
4.6
4.6
9.1
2.3
2.3
0.0
2.3
0.0
4.6

> 150 cfs
95.4
93.1
88.6
95.4
97.7
100.0
95.4
100.0
95.4

< 200 cfs
9.1
4.6
11.4
4.6
2.3
0.0
6.8
9.1

15.9

ZOO-300 cf s
34.1
6.8
11.4
9.1
4.6

13.6
6.8
40.9
65.9

500-750 cfs > 750 cfs
2.3 0.0

18.2 4.5
11.4 20.4
13.6 29.6
11.4 56.8
13.6 61.4
22.7 59.1
15.9 29.6
6.8 2.3

> 300 cfs
56.8
88.6
77.2
86.3
93.1
86.4
86.4
50.0
18.2

(Continued next page)
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Table D5. Distribution of average monthly flows (expressed as percentage of years out of 44 years during
1935-1978) during October for enhanced flows as provided by the McKay Storage PTan. Distribution of flows'
for November-June would be the same as the present flow condition with the McKay Storage Plan. Flow data
was provided by the Bureau of Reclamation.

Obstruction
Channel below Three

Mile Falls Dam

< 100 cfs 100-150 cfs
27.3 27.3

< 50 cfs > 50 cfs
100.0Three Mile Falls

Dam

Maxwell Diversion
Dam

Westland Diversion
Dam

Cold Springs
Diversion Dam

0

< 100 cfs
15.9

( 200 cfs
93.2

< 100 cfs
0.0

< 500 cfs
Stanfield Diversion 100.0

Dam

100-150 cfs
38.6

ZOO-250 cf s
4.6

100-150 cfs
61.4

500-750 cfs
0.0

> 150 cfs < 200 cfs
45.4 79.5 ’

ZOO-300 cf s
la.2

> 300 cfs
2.3

50-500 cfs 500-750 cfs > 750 cfs
100.0 0.0 0.0

> 150 cfs .
45.5

> 250 cfs
2.2 ’

> 150 cfs
38.6

> 750 cfs
0.0



Table 06. Migration timing of anadromous salmonids in the Umatilla River,

% By Month

Ott Nov Dee Jan Feb Mar Apr May
I

Summer Steelhead
’Adult d/ 1 8 16 18 21 21 12 3

.

Jun 3Ul

-0 .--

Spring Chinook

a-/ Average of 1966-67 to 31982-83  counts at Three Mile Dam (Rm 3.0).
tj Average of 1961, 1966, 1968, 1973, and 1977 counts at Westland Dam (Rm 27.3).
c-/ April release date; migration times were estimated.
d/ Based on migration timing of adult fall chinook in the Yakima River during 1983 (Wasserman and Hubble

1983 and unpublished data). Migration times were shifted one month later to account for low flows in
the Umatilla during October (see text for explanation).

e/ Based on migration timing of fall chinook subyearlings in the Yakima River during 1983 (Wasserman and
- Hubble 1983 and unpublished data). Migration times were shifted one month later to account for one

month later spawning time estimated for the Umatilla (see text for explanation).
f/ June release date; migration times were estimated.
g/ Based on migration timing of spring chinook over McNary Dam (1954-1981 average) (COE 1981).
&/ Based on migration timing of spring chinook yearlings in the Yakima River during 1983 (Wasserman and

Hubble 1983 and unpublished data).



Prior to channelization, biologists observed that the channel below Three Mile

Falls Dam was a barrier to adults at flows less than 200 cfs. In this

analysis, we assumed ZOO-300 cfs flows would limit passage to 80% withoutI

channel modifications. During late fall in 1984 when most of the proposed

channel modifications were completed, a few adults were able to negotiate the

lower channel at 100 cfs. In our analysis we assume a flow of 100 cfs will

represent the minimum for passage following completion of the channel

modifications. With channel work, we estimate flows of 100 to 150 cfs will

limit passage to 80% and flows greater than 150 cfs will allow passage of all

adults.

Distributions of average monthly flows (expressed as percentage of years out

of 44 years during 1935-78) during October-June were determined for each

obstruction at existing flows provided by the CRP, CRP/Meacham  Dam, and McKay

Storage Plans (Tables D2 - D5).

We calculated percentage of adults passing each diversion (Table D7) by the

equation:

c [(% passage for each flow category)

x (flow distribution in month i)

x (% migrating in month i)]
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Table D7. Adult upstraem passage conditions (expressed as percents e of fish surviving) at obstructtons under existing and enhanced flows as provided by the
sColumbia River Pumping (CRP) Plan, the CRP/Meacham Dam P an, and the McKay Storage Plan.

Without Passage Improvement With Passage Improvement
Existing CRP/Meacham Dam McKay Existing CRP/Meacham Dan

Obstruction Flows - CAP Plan Plan Storage-Plan

StS CAF ChS StS Chf ChS StS CV Chf StS ChF ChS- - - - - w - - - - - -

Channel 88 32 56 96 85 87 96 91 90 88 34 56
below
Three Mile
Falls Dan

Three Hlle
Falls Dan

85 81 52 86 88 74 86 89 74 85 88 52 96 85 69

Maxwell 92 38 64 98 95 90 98 97 99 92 48 64
Diversion Dam

Cold Springs 92 32 99 98 91 100 99 94 100 92 42 99
Diversion Dam

Westland 85 21 59 93 72 76 95 85 92 85 21 59
Diversion Dam

Stanfield 96 91 95 97 75 80 98 80 80 96 II 75
Diversion Dam

Flows -

StS ChF ChS-mm

96 75 73

100 100 100

loo loo 100

loo loo 100

100 100 100

CRP Plan Plan McKay Storage

StS ChF ChS StS ChF ChS StS ChF ChS--------e

99 99 96 99 100 98 96 82 73

97 100 97 97 100 100 96 93 67

100 100 100 100 100 100 100 100 100

100 100 100 100 loo 100 loo loo 100

loo loo loo loo 100 loo loo loo loo

100 loo loo loo loo 100 loo loo 100 ’



For example, percentage passage of fall chinook in the channel below Three

Mile Falls Dam with passage improvements under existing flows was calculated

as follows:

1. From Table Dl, the passage of adult fall chinook (expressed as

percentage of fish passing) for the following flow categories was

estimated:

c 100 cfs 100-150 cfs > 150 cfs

0% 80% 1.00%

2. From Table 02, the distribution of average monthly flows for

these flow categories was calculated:

< 100 cfs 100-150 cfs > 150 cfs

October 75.0 11.4 13.6

November 11.4 27.3 61.3

December 6.8 13.6 80.0

3. From Table 06, the percentage of fall chinook migrating by month

is:

October - 15% November - 70% December - 15%

.
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4. Using the equation given above, the passage each month was

calculated:

October

Flow Category- -_

< 100 cfs

100-150 cfs

> 150 cfs

November

% of flows x Assumed passage(%) x % migratinq = % passage

0.750

0.114

0.136

0.0 0.15

Oe8 0,15

1.0 OJ5

0.000

0,014

0.020

0,034

- T'low Cateqory % of flows x Assumed passage(%) x % migrating = % passage-

< 100 cfs 0,114 000 0,70 0,000

100-150 cfs 0.273 O-8 0.70 0.153

> 150 cfs 0,613 LO O,%O 0,429

0.582

December

Flow Category % of flows x Assumed passage(%) x % migrating = % passage

x 100 cfs 0.068 o,o 0.15 0,000

100-150 cfs 0.136 0.8 0.15 0.016

> 150 cfs 0.796 1.0 0.15 0.119

0.135

. -1470



5. Summing passages each month, the passage for the migration period is
.

0.034 + 0.582 + 0.135 = 0.751 or 75.1%

For both fall and spring chinook, we assumed that the percentage of. fish

surviving was equal to the percentage of fish passing. This was based on the

assumption that any delay at obstructions would result in mortality. The

timing of the upstream migration of fall chinook will be especially critical,

We anticipate that the flows in the Umatilla during fall will not be adequate

for entry of adults until November, shortly before adults need to reach

spawning areas. Upstream migration timing of spring chinook will also be

critical, since adults will need to reach holding pools in cool headwater

areas before summer temperatures in the mainstem become excessive.

For summer steelhead, we assumed that only 50% of adults calculated as not

passing would die. The percentage surviving was calculated with the equation:

1 (% not passing)
% Surviving = 100 -

2 1
The lower mortality rate was based on the assumption that the timing of the

upstream migration of summer steelhead is not as critical as fall and spring

chinook. Summer steelhead can wait below an obstruction until flows become

adequate for passage, since adults enter several months before spawning.

Additionally, river temperatures are cool during the months when adults are

.
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migrating (October-May), and excessive temperatures are not a problem. Some
.

mortality would occur from delay below the Three Mile Falls Dam.

Survival of adults over all .upstream obstructions (Table 08) was calculated by

multiplying passage conditions at each obstruction. For example,,the  survival

of fall chinook over all obstructions under existing flows with only channel

work completed (from data in Table 07) is 0.75 x 0.81 x 0.38 x 0.32 x 0.21 x

o,aa = 0.0011 or LA%. Note in Table 07 that with passage improvements, the

only upstream passage problems occur at Three Mile Falls Dam and in the

channel below the dam.

The data in Table 08 suggest that without upstream passage improvements, few

fall and spring chinook ((10%) and only about 50% of summer steelhead would

survive over obstructions in the lower river under existing flows. Under

CRP/Meacham  Dam and CRP Plan flows, survival of all species would increase but

remain less than 75%. With passage improvements, survival would exceed 90%

for all species under CRP and CRP/Meacham Dam Plan flows. Under existing

flows, survival would exceed 90% for summer steelhead and range between 48.9

and 76.3% for fall and spring chinook. Lower survivals for chinook would

result from insufficient flows for passage during all months of migration.

Downstream Passage Improvement

Fishery benefits of downstream passage improvement projects to naturally and

hatchery produced salmonids were determined from juvenile downstream passage

data at screened and unscreened diversions calculated with and without passage

improvements. Passage of juveniles at screened diversions (Tables D9

.
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Table D8. Survival (%) of adults over all upstream obstructions.

Existing Flows 52.0

CRP Plan 71.5

CRP/Meacham Dam PI an 74.6

McKay Storage Plan 52.0

Without Passage With Passage
Improvement Improvement

sts ChF

0.5

34.9

50.2

.

0.9

ChS sts

8.2 92.2

35.2 96.0

47.6 96.0

8.2 92.2

ChF ChS

63.8. 48.9

99.0 93.1

100.0 98.0

76.3 48.9

.
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and DlO), expressed as percentage of fish surviving, were derived from
.

mortality estimates of juveniles at each screen (Table Dll), data on

percentage of water diverted down each canal (Table 012), and migration timing

for data of juveniles (Table 06).

Mortality at each screen was estimated for five types of passage problems:

1. Approach velocity exceeds criteria.

2. Screen mesh opening exceeds criteria.

3. Concrete piers of multi-drum systems are not flush with screens.

4. Screen is not angled to the.bypass.

5. Bypass system is inadequate. .

Mortality due to excessive approach velocity was determined from velocity

measurements made at eachscreen (Table 7) and impingement versus velocity

data (Table D13). Impingement mortality of fall chinook fingerlings were

based on swimming endurance and survival data of salmon and steelhead fry

, (Figures 01 and 02). The data indicate that impingement of salmon fry occurs

at velocities as low as 0.6 ft/sec but significant impingement mortality does

not occur until velocities exceed at least 1.5 ft/sec. Although survival data

is given only for steelhead at 1.5 ft/sec in Figure 02, we assumed it would he

similar for salmon. Impingement mortality of steelhead and fall and spring

chinook smolts were based on swimming performance data of steelhead and salmon

smolts (Brett 1967; Bell 1984).

.
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Table D9. Juvenile downstream passage conditions (expressed as percentage of fish surviving) of naturally
produced salmonids at screens under existing and enhanced flows as provided by the Columbia River
Pumping (CRP) Plan, the CRP/Meacham Dam Plan, and the McKay Storage Plan. Passage assumes is with no
passage improvements. With passage improvements, passage is assumed 100% at each screen.

Screen
Existing
Flows CRP Plan

CRP/Meacham Dam McKay
Plan Storage Plan

sts ChF- -

Brownell 100 99

West Extensiona 93 68

Maxwell 97 88

Dillon 100 94

I Westland 94 45I--’
zI Cold Springs 100 99

Stanfield 98 94

ChS

100

92

98

100

93

100

99

sts

100

94

97

100

94

100

99

ChF ChS . sts

100

77

88

94

45

99

99

100

93

98

100

93

100

99

100

94

98

100

95

100

99

ChF

100

75

91

95

70

99

99

ChS

100

92

98

100

93

100

99

sts ChF- P

100 99

93 68

97 a0

100 94

94 45

100 99

98 94

ChS

100

92

98

100

93

100

99 .

' a Calculations were done using louver efficiency data from NMFS (1981) cited in FWS (1984).



Table D10. Juvenile downstream passage conditions (expressed as percentage of fish surviving) of hatchery
produced salmonids a% screens under existing and enhanced flows as provided by the Columbia River
Pumping (CRP) Plan, the CRP/Mecham Dam Plan, and the McKay Storage Plan, Passage is with no passage
improvements. With passage improvements, passage is assumed 100% a% each screen.

Screen

Brownell

West Extensionc

Maxwell
I
G Dillon
W
I

Westland

Cold Springs

Stanfield

-

Existing
Flows CRP Plan

CRP/Meach'am  Dam -McKay
Plan Storage Plan

sts ChF

1+a O+b

100 100

95 70

98 90

100 98

96 47

100 100

99 94

ChF &
ChS
W

100

90

98

100

93

100

99

S%S ChF

1+a o+b

100 100

95 86

98 90

100 99

96 47

100 100

99 100

ChF & '
ChS
1+a .

100

93

98

100

93 .

100

99

sts

I+a

100

95

98

loo

96

100

99

ChF

0+-b

100

82

95

100

65

100

100

ChF &
ChS
1+a

100

90

98

100

93

100

99

sts ChF

1+a o+b

100 100

95 70

98 90

98 100

96 93

100 100

99 94

ChF &
ChS
l+”

100

90

98

100

84

100

99

a Smolt (yearling) releases.

b Fingerling (subyearling) releases.

c Calculations were done using louver efficiency data from NMFS (1981) cited in FWS (1984). Since no data was
available for fall chinook smolts, we used data for spring chinook smolts.,



Table D11. Estimated mortality of juvenile salmon and steelhead associated with passage problems at Umatilla
screens.

Steel head
%  M o r t a l  1 ty

Fall Chinook Fall and Spring

Type  of Probl  C’III Screens Apr May June May June Ju ly

1. Approach velocity
exceeds criteria

Stanfield
Cold Springs
Westland
Dillon
Maxwell

0 5 5
0 0 0

10 15 15
0 9 0
5 5 5

5 5
5 0

45 45
0 5
5 5

5
0

45
5
5

2. Screen mesh opening
. exceeds criteria

I
K 3.
f

4.

5.

Concrete piers of Stanfield 0 2 2 10 10 10
multi-drum systems Cold Springs 0 0 0 20 0 0
are not flush with Westland 2 3 3 25 25 25
screens Maxwell 1 1 1 5 5 5

Screen is not Stanfield 0 1 1 5 5 5
angled to the Cold Springs 0 0 0 5 0 0
bypass Westland 2 3 3 20 20 20

Bypass system is
inadequate

Cold Springs
Westl and
Maxwell

Stanfield
Cold Springs
Westland
Dillon
Brownell

Smol ts

0 1 1
0 0 0
1 3 3
0 0 0
0 0 0

13 0
50 50
25 25

5 5
5 0

20 20
50 50
50 50

0
50
25

5
0

20
50
50

Chinook' S~nol Is

!!EK May

0 5
0 0

15 20
0 0
5 5

0 4
0 0
6 a
0 2

0 2
0 0
4 a

.

0 2
0 0
4 a
0 0
0 0

.



Table D12. Diversions (cfs) in the Umatilla during April-July under present conditions compared to those that
would occur due to operation of the CRP and CRP/Meacham Dam Plans (unpublished data from BOR).

Stanfield
Present
CRP Plan
CRP/Meacham

Dam Plan

Cold Springs
Present
CRP Plan
CRP/Meacham

Dam Plan

I
=tulI

Westland dl
Present
CRP Plan
CRP/Meacham

Dam Plan

Dillon
Present
CRP Plan
CRP/Meacham

Dam Plan

Maxwell
Present
CRP Plan
CRP/Meacham

Dam Plan

West Extension
Present
CRP Plan
CRP/Meacham

April

Water
Diverted

90
90

90

Water
Remaining
in River

1,547
1,498

1,498

176 1,372
208 1,292

208 1,292

186 1,190
186 1,190

203 1,092

1,191
1,191

1,094

55 1,167
55 1,167

55 1,069

156
156

1,095
1,049

997Dam Plan 156

May
Water

Water Remaining
Diverted in River

118 962
95 985

95 985

165 799.
159 828

159 828

210 599
-210 599

213 625

2 609
2 609

2 635

68 576
68 576

68 601

168 548
159 583

June
Water

Water Remaining
Diverted in River

121 381 124 250
27 510 4 250

27 510 4 250

54 330 1 251
7 506 0 260

7 506 0 260

206 134
206 134

206 310

7 142 9 53
7 142 9 53

7 318 9 -62

54 120
54 120

54 296 . 44 58

164 108 166 23
104 255 166 26

168 574 164 284 166 31

July
Water

Water Remaining
Diverted in River

211
211

211

44
44

50
50

59

49
49

g/ Includes Allen Ditch



Table D13. Assumed impingement mortality of juvenile salmon and steelhead at Umatilla screens
with varying water velocities.-

% Mortality

Velocity (ft/sec)

< 0.50

0.51-0.75

0.76-1.00

1.01-1.25

1.26-1.50

1.51-1.75

1.76-2.00

2.01-2.25

2.26-2.50

Steelhead

0

5

5

5

5

10

15

Fall Chinook 8 Spring Chinook

Q 0

5 0

5 0

5 . 5

5 5

15 5

25 10

35 15

45 20
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Figure D1. Swimming endurance of 39-mm chinook salmon (from Skinner 1974),

.
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10 20 30 40 50 60

A

l SALMON 2.5 Ft.+.

A S T E E L H E A D  2.5 Ft./W.

n STEELHEAD 1.5 Ft/Sec.

\
\

A
A

TIME IN MINUTES

Figure D2. Survival of salmon (36 to 56-mm) and steelhead (22 to 36-m)
impinged for extended periods of time (lines fitted by eye) (from Skinner
1974).

.
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Mortality due to pass-through of fall chinook fingerlings at Cold Springs,

Westland, and Maxwell screens was determined from measurements of mesh

openings and approach velocities (Table 7), impingement rate data (Figure Da)

and data on mesh size requirements of juvenile salmon (Bell 1984). Bell's

data suggests that 50% of the fall chinook fingerlingswould pass-through the.

l/4" screen opening at Westland and about 25% would pass-through the

5/32"-3/16"  screen openings at Cold Springs and Maxwell. We multiplied this

pass-through rate by the impingement rate to estimate loss due to pass-

through. Impingement mortality at Westland, Cold Springs, and Maxwell were

adjusted to account for loss due to pass-through.

Mortality caused by the last three problems (3-5 above) were estimated by

biologists of the fish and wildlife agencies since there were no mortality

data available. We assumed that mortality caused by the piers of the mu%ti-

drum screens was dependenton approach velocity and number of piers, With

each 0.25 ft/sec increase in approach velocity above the velocity that would

cause impingement of fish, the mortality was estimated as follows:

% Mortality

Number Steelhead Fall Chinook Fall and Spring
Screen of Piers Smolts Finqerlings Chinook Smolts

Westland, Maxwell 1 1 5 2
Stanfield 2 2 10 4
Cold Springs 4 4 20 8

Mortality caused by the screen not being angled to the bypass was assumed to

be 1% for steelhead smolts, 2% for fall and spring chinook smolts, and 5% for

fall chinook fingerlings with each 0.25 ft/sec increment above the velocity

that would impinge fish.

.
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Mortality at the port orifice bypass systems at Stanfield, Cold Springs, and

Westland was assumed to be the same as mortality caused by the screen not

angled to the bypass. It was assumed that the bypass systems at Dillon and

Brownell would cause a 50% mortality to fall chinook fingerlings. The gated

bypass at Brownell is located 15 feet upstream from the screen. Since Dillon

does not have a bypass, fish need to swim 15 feet upstream in the canal to

reach the Umatilla.

Mortality at screens would be the same under each of the flows except at

Stanfield. Mortality of juveniles at Stanfield during June would be signifi-

cantly reduced with the CRP and CRP/Meacham  Dam Plans. Under each plan, the

amount of water diverted would be reduced from 121 to 27 cfs in June and 124

to 4 cfs in July (Table D12) which would decrease approach velocities at the

screen to < 0.30 ft/sec each month. Mortality of juveniles at this lower

velocity would be negligible.

The survival of fish at each screen was calculated by multiplying survival

rates (100 - % mortality) for the five types of passage problems. For

example, the survival of wild fall chinook fingerlings at the Westland screen

during May would be:

0.50 (survival after pass-through loss)
x 0.55 (survival after impingement mortality)
x 0.75' (survival after mortality due to obstruction by piers)
x 0.80 (survival after mortality due to poorly angled screen)
x 0.80 (survival after mortality due to inadequate bypass).

= 0.132 or 13.2%

Downstream passage conditions (Tables D9 and 010) were calculated by the

equation:

. -160-



c [(% survival at screen i.n month i)

x (% diverted into canal in month i)

x (% migrating in month i)]

The percentage of fish diverted in the canals was assumed proportional to the
.

percentage of water diverted (Table D12).

Passage of juveniles at unscreened diversions in the Uamtilla River and Birch

Creek (Tables D14 and D15), expressed as percentage of fish surviving, were

derived from data on water diverted down each canal and migration timing data

of juveniles (Table D6). There were no data on actual amount cf water

diverted at unscreened diversions, so we assumed it was equal to established

water rights (Table D16). Flow data from the nearest USGS station in the

Umatilla River or Birch Creek was used to compute the percentage of water

diverted down the canals. We assumed that both hatchery and wild fish of all

species would be lost in unscreened diversions on the mainstem Umatilla

(Table D14) but only wild summer steelhead would be lost in unscreened diver-

sions on the mainstem and East and West forks of Birch Creek (Table 015).

Passage of juveniles shown in Tables D14 and D15 was calculated with the

equation:

c [(% of fish diverted into canal in month i)

x (% migrating in month i)

Survival of juveniles over all diversions (Table D17) was calculated by multi-

plying survival ra!es at each screened and unscreened diversion. To calculate

survivals we assumed 15% of the basin's wild steelhead population spawn and

rear in Birch Creek.

.
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Table D14. Juvenile downstream passage conditions (expressed as percentage of fish surviving) of
naturally and hatchery produced salmonids at unscreened diversions on the mainstem Umatilla under
existing flows. Passage conditions under the enhanced flows would be the same except as indicated.

Wilson Ditch
Cunha Ditch
Brown's Dairy
Wyss Ditch
Crispin Ditch

Natural Production Hatchery Production

sts ChF ChS sts ChF O+a/ ChF l+!Li ChS

99.9 98.8(99.4)&l 99.9 99.9 98.9(99.3)d '99.9 99.9
99.9 98.8(99.4) 99.9 99.9 98.9(99.3) 99.9 99.9
99.9 99.5(99.6) 99.9 99.9 98.9(99.3) 99.9 99.9
99.9 99.5(99.6) 99.9 99.9 99.2(99.3) 99.9 99.9
99.9 99.8(99.9) 99.9 99.9 99.6(99.3) 99.9 99.9

a/ Fingerling releases.
IQ Smolt (yearling) releases.
z/ Passage under enhanced flows of the CRP and CRP/Meacham Creek Plans.

Table D15. Juvenile downstream passage conditions (expressed as percentage of fish surviving) of
naturally produced summer steelhead at unscreened diversions on the mainstem, East Fork, and West Fork
Birch Creek under existing flow. Passage conditions would be the same under the enhanced flows.

Birch Creek
Johns, Smith, Beamer Canal 88.4 .
Kulm Ditch 97.4
Straughan Ditch 97.4
Elridge and Hummel Ditch 95.2
Gambell Citch 97.5
L.P. Ditch 96.0

E. Fork Birch Creek
Sherrill Ditch
Cortazar Ditch

97.9
98.5

W. Fork Birch Creek
Hutchinson Ditch
Cunningham DitchI '
'II\, i/ )h

98.4
96.0



Table D16. Unscreened irrigation diversions in the Umatilla drainage,

Diversion Location (Rm) Water Right (cfs)

Umatilla River
Wilson Ditch
Cunha Ditch
Brown's Dairy
Johns, Smith, Beamer Canal
Wyss -Ditch
Crispin Ditch

Birch Creek
Johns, Smith, BEamer Canal
Kulm Ditch
Straughan Ditch
Elridge and Hummel Ditch
Gambell Ditch
L. P. Ditch

E. Fork Birch Creek
Sherrill Ditch
Cortazar Ditch .

W. Fork Birch Creek
Hutchinson Ditch
Cunningham Ditch

29.0 3.76
30.0 4.14
47.0 4.01 l

4808 Not Used
5008 2.46
5700 1.26

0,3 9.55
208 2.12
4.8 2003

Ilo,2 4.82
14.5 2,oo
1600 3.33

2J 030
7.2 0,52

1.0 0.71
2.5 1.44

.
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Table D17. Survival (%) of juveniles over all screened and unscreened diversions without passage Improvements. .
Survival is assumed to be 100% with passage improvements.

Existing
Flows CRP Plan

Summer Steelhead-

Wild Smolt 78.6

Hatchery Smolt

Fall Chinook

Wild Fingerling 22.2

Hatchery Fingerling
ICJ
z Hatchery Smolt 80.6
I

Spring Chinook

Wild Smolt 82.6

Hatchery Smolt 82.6

80.5 82.4 70.6

87.6 87.6 87.6

27.4 43.0

34.0 - 49.4

83.6 80.6

83.6

83.6

CRP/Meacham Dam McKay
Plan , Storage Plan

82,6

82.6

22.2

25.9

80.6

82.6

82.6 .



Adult and Smolt Trucking
.

We also estimated benefits of trucking adults during their upstream migration

(Table D18). In this analysis we assumed 1) adults would be trucked from

Three Mile Falls Dam to above Stanfield Diversion Dam, the last major dam on

the mainstem, 2) trucking would not be necessary for summer steelhead, since

their upstream migration occurs primarily during late winter and early spring

when there are no passage problems above Three Mile Falls Dam, and 3) the

average percentage of fall and spring chinook that otherwise would not survive

between Three Mile Falls and above Stanfield Diversion Dam corresponds to the

number that would be trucked under each of the flows (Line 3, Table D18).

Survival data used are from Table D7. The percentage survival above Stanfield

without and with trucking (lines 2 and 6, respectively) were used to calculate

fishery benefits. The survival rate to Three Mile Falls Dam assumes passage

improvements in the channel but none at Three Mile Falls Dam. We assumed a 5%

trucking mortality of adults.

We also made survival estimates of juveniles in the lower stream channel with

and without trucking (Table D19). We assumed at flows less than 15 cfs

juveniles would be trapped at Westland and hauled to the Columbia River (as is

currently done for steelhead under these flow conditions). The number of

years between 1935 and 1978 when average monthly flows at the Umatilla Cage

were less than 15 cfs provided our estimate of the percentage mortality of

juveniles without trucking. We assumed the average percentage of juveniles

that would be hauled under each of the flows would equal the percentage

mortality without hauling. We estimated a 10% mortality of fall chinook

fingerlings during trucking.

.
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Table D18. Calculation of survival of adult fall and spring chinook over obstructions with and without
trucking.

1. % survival to Three Mile Falls
Dam

2. % survival above Stanfield
Diversion Dam without trucking

3. % mortality if not trucked
. (Line 1 minus Line 2)

4. % trucked
I

H 5. Trucking mortality
I (5% of Line 4)

6. % survival above Stanfield
Diversion Dam with trucking
(Line 4 minus Line 5)

Existing
Flows

ChF ChS

60.8 38.0

1.1 10.6 40.7 30.9 5502 52.8 2.2 10.6

59.7 27.4 46.4 32.1 33.8 19.7 70.0 27.4

59.7 27.4 46.4 32.1 . 33.8 19.7 70.0 27.4

3.0 1.4 2.3 1.6 1.7 1.0 3.5 1.4

56.7 26.0 44.1 30.5 32.1 10.7 66.5 26.0

CRP Plan
CRP/Meacham Dam McKay

Plan Storage Plan

ChF

87.1

ChS

71.0

ChF ChS-.

89eO 72.5

ChF

72.2

ChS

38.0



Table D19. Juvenile downstream passage conditions (expressed as percentage of fish surviving) in the stream
channel in the lower Umatilla River with and without trucking.

Existing
Flows CRP Plan

CRP/Meacham  Dam McKay
Plan Storage Plan

Summer Steelhead

Wild Smolt
Without Trucking
With Trucking

86 *PO0
100 100

100
100

Hatchery Smolt
Without Trucking
With Trucking

100
100

90
100

90
100

100
100

. Fall Chinook

Wild Fingerling
I)--r Without Trucking
mv With Truckinga
I

Hatchery Fingerling
Without Trucking
With Truckinga

70
97

90
99

70
97

90
99

73 100 100 73
98 100 100 98

Hatchery Smolt
Without Trucking
With Trucking

100
100

90
100

100
100

90
100

Spring Chinook

Wild Smolt
Without Trucking
With Trucking

90
100

100
100

100
100

90
100

Hatchery Smolt
Without Trucking
With Trucking

100
100

100
100

90
100

90
100

a fissumes  a 10% mortality ot tlngerlangs trucked.



Habitat Improvement

Fishery benefits of habitat improvement projects in Meacham Creek to summer

steelhead and spring chinook were calculated by NMFS (1984) using regressions

of salmonid standing crop on Weighted Usable Area (WUA) for areas of degraded

and natural riparian habitat in Eastern Oregon streams (see Summer Steelhead

in Appendix C for the regressions and further explanation of the method). The

IFIM model predicted a 3.0-fold increase in the number of summer steelhead and

spring chinook smolts in Meacham Creek if proposed habitat projects were

completed or a 1.8-fold increase in the basin's population assuming 40% of the

population spawn and rear in Meacham Creek.

Production and Survival Rates Used to Cal&late Fishery Benefits

The number of smolts produced per adult and smolt-to-adult  survival rates used

to calculate fishery benefits are listed in Table D20. Most of these data

were discussed in Appendix C. The number of naturally produced smolts per

adult fall chinook (210) was derived using fecundity (4,200 eggs/female) data

of upper run bright fall chinook at Bonneville Hatchery (ODFW unpublished

data), and egg-to-smolt  survival (15%) data of fall chinook in the Klamath

River (Wales and Coots 1954). There were no available data on adults/redd for

fall chinook so we assumed it was similar to spring chinook (3 adults/redd).

There were no data available to estimate smolt-to-adult  survival for naturally

produced fall chinook. We estimated this to be 0.5%.
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The smolt-to-adult  survival rate for naturally produced summer steelhead

(4.0%) was estimated from Umatilla steelhead smolts captured at screens during

1973 and 1977. Adult survival rates were calculated using an average of adultI

counts at Three Mile Falls Dam 1 to 2 years later. Due to low flows, all

smolts were trapped and transported downstream in 1973 and 1977. Smolt counts

in these years represented the total population. To determine returns, we

assumed a 20% l-salt and 80% 2-salt adult age composition based on analysis of

scales from 32 wild adult steelhead trapped at Three Miles Falls Dam in 1983

(unpublished data, Ravmond R. Boyce, Oregon Department of Fish and Wildlife,.

Portland, Oregon).

We estimated a 1.6% smolt-to-adult survival rate for naturally produced spring

chinook. This rate was based on 2.3% survival of 1975-79 brood spring chinook

in the Deschutes River (Lindsay et al. 1982) adjusted down 32% to account for

mortality of smolts and adults over John Day Dam (Raymond 1979; Gibson et al.

1979).
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Appendix E

Examples of Calculations of Fishery Benefits

To illustrate how fishery benefits were derived, we present two examples

(“Adult and Smolt Trucking Only" and "All Projects Implemented") of

calculations for both natural and hatchery production (Tables E-l and E-2).

These examples illustrate most of the calculations we used to estimate fishery

benefits for individual or combinations of projects. The examples are

primarily self-explanatory; however, there are a few areas which need

clarification.

.

1. Number of Adults Required for Maximum Smolt Production (Natural

Production).

The calculation of natural production fishery benefits begins with the number

of adults required for maximum smolt production. These numbers are listed in

Table 20.

2. Number of Smolts Released (Hatchery Production).

The calculation of benefits to hatchery production begins with smolt releases

required to achieve escapement goals. These smolt releases are listed in

Table 22.
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Table El. Examples of computation of natural production fishery benefits.

Example 1 Adult and Smolt Trucking Onlya Existing Flows

1. Number of Adults Required for Maximum
Smolt Production

2. Number of Adults Surviving to Spawn
Loss Due to Delay in Upstream Migration
(25% for ChF)
Upstream Passage Improvement
Adult Trucking (ChF and ChS)

Loss if Not Trucked
Number Trucked
Trucking Mortality (5%)

- -

3.
4.

5.

1.

2.

3.
4.

5.

Number of Smolts Produced
Number of Smolts Surviving to Lower River
Habitat Improvement (StS and ChS)
Downstream Passage Improvement
Smolt Trucking
Loss if Not Trucked
Number Trucked .

Trucking Mortality (10% for ChF)

Adult Returns to Three- Mile Falls Dam 830 1,077 197 1,169 2,450 384

Number of Adults Required for Maximum
Smolt Production
Number of Adults Surviving to Spawn
Loss Due to Delay in Upstream Migration
(25% for ChF)
Upstream Passage Improvement
Adult Trucking (ChF and ChS)

Loss if Not Trucked
Number Trucked
Trucking Mortality (5%)

Number of Smolts Produced
Number of Smolts Surviving to Lower River
Habitat Improvement (StS and ChS)
Downstream Passage Improvement
Smolt Trucking

Loss if Not Trucked
Number Trucked
Trucking Mortality (10% for ChF)

Adult Returns to Three Mile Falls Dam 1,898 4,195 767

StS

1,881

-0

ChF ChS

11,097 582

-2,774 - -

-903 -8,281 -534

-0
-0 .

7%
-248
.7 3 -4

26,406 1,000,230 14,925

-5,65! ‘-778,1;9 -2,59!

-2,906 -66,615 -1,233
2,906 66,615 1,233

?a;T5j T&m -6 662 lz$i

CRP/Meacham  Dam . McKay  Storage Plan

2,859 _. ‘11,403 1,166

-0 0 --

-726 -5,678 -611 -903

-0 (-3,854)b  (-230)b
-0 3,854 230

+E
;193 -11
. 776

57,591 1,971,060 58,050

-10,13: -1,123,s~i -10,100

x -84,755 84,755 ii

n+ 839,0-5u -8 476 77$-i

sts

1,881

CRP Plan .

ChF

10,890

CM -

582

-0 0 -0

-536 -7,089 -377

-0 (-s,oa)b (-187)b
-0 5,053 187

+f 8,601 -253 . 383 -9 -

36,315 1,806,210 28,725

-7.08: -1;311,308 -4.7;;

1,881

26,406

-5,65!

-2,906
2,906

7lpE

830

11,907

-2,774 --

-8,248 -534 .

(-5,826)b (-159)b
5.826
1291

5,616

159

-Ts

1,178,100 14,925

-916.56; -2.59;

-78,461
78,461
-7 846

T!&v

-1,233
1,233

6

1,268 197

a Assuming passage improvement in the channel below Three Mile Dam has been made.
b Loss of adults between Three Mile Falls and Stanfield Diversion Dams.

"Upstream Passage Improvement" category and is not an additional loss.
Parenthesis indicates this loss is included in the



Table El. (continued) _.

Example 2 All Projects Implemented (Ultimate) Existinq  Flows CRP Plan
.

ChFsts ChF ChS sts

1,881 11,097 582. 1,881 10,890

ChS

582

-0 -2,774 -- -0 0 -0

-150 -3,013. -297 -75 -109 -40

-0 0
-0 . 0 8

-0

-r$i
0

5,310 -&

46,737 1,115,100 21,375

37,390 -0 17,160
0 0 0

48,762 2,264,OlO

39,010
, 0

-0

0

40,650

32,520.
0

-11,778 i334.530 -3,848
11,778 334,530 3,848

-226,401
226.401
-22-640

2,241,370

Adult Returns to Three Mile Falls Dam 3,365 5,408 616 3,511 11,207

0”

nyi%

1,171

1. Number of Adults Required for Maximum
Smolt Production

2. Number of Adults Surviving to Spawn
Loss Due to Delay in Upstream Migration
(25% for ChF)
Upstream Passage Improvement
Adult Trucking (ChF and ChS)

Loss if Not Trucked
Number Trucked
Trucking Mortality (5%)

3.
4.

5.

1.

2.

3.
4.

5.

Number of Smolts Produced
Number of Smolts Surviving to Lower River
Habitat Improvement (StS and ChS)
Downstream Passage Improvement
Smolt Trucking
LOSS if Not Trucked
Number Trucked
Trucking Mortality (10% for ChF)

CRP/Meacham  Dam McKay Storage Plan

Number of Adults Required for Maximun
Smolt Production
Number of Adults Surviving to Spawn
Loss Due to Delay in Upstream Migration
(25% for ChF)
Upstream Passage Improvement
Adult Trucking (ChF and ChS)

Loss if Not Trucked

2,859 11,403 1,166 1,881

-0

-114

0 -0

D -23 -150

.o c- 0
-0

-7Jii

74,115

59,292
0

x i1lW 1,143
2.394.630 85,725

-0

-l$i

46,737

-0 68,580 37,390 -0
0

17,100
0 0 0 0

ii

133,407

i.336

-239,463
239.463 ii
23-946

2,370,684Eqit

-11,778
11,778

aqi?

11,853 2,469 3,365 6,468 616

11,907 582

-2,774 ’ -0

-1,973

0

-297

0

0” 8
6,350 T

1,333,500 21,375

-400,050
400,050
-40 005

1,293,495

-3,848
3,848

3&e

Number Trucked
Trucking Mortality (5%)

Number of Smolts  Produced
Number of Smolts Surviving to Lower River
Habitat Improvement (StS and ChS)
Downstream Passage Improvement
Smolt Trucking

Loss if Not Trucked
Number Trucked
Trucking Mortality (10% for ChF)

Adult Returns to Three Mile Falls Dam
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.

Table E2. Exemples  ot cunputatlon  o f  h a t c h e r y  produetlon  tlsheq kmtlts.

Exlstlng  Flows CRP  Plan
ChF  -I+’ CM o+b ChFc StS ChF l+a ChS Sts’

Exmple 1 Adult and SIP14 Trucking  ~ntyc
- -  - -

N u m b e r  ot Saolts Released =A~ 225,000 2,9S8,350 1,666,667 2oD,DoD1.

2.

30

4.

- 1.

70

3.

4.

L

225,000

-36,900

0

0

188,100

941

0

-613

(4s7)d

437

-22

743

N u d e r  of Smotts  Suwlvlng  )o

Lowr  Rlvsr

Downstream Pessag~  I~ovment

Smlt Trucking

Loss 1 t Not Trucked

Mu&u  Trucked
lrucklng  Wslfty  (105  tar ChF

43,650 -2,192.137 -29D,DOD -24,800 -1,928,844 -273.353-24,0OQ

-17,520

17,%!Q

D+)

115.200

-18,13!!

18,135
-206,a70 -137,667 0

206,878 137,667 0
0 0
0 0

-20,6&i

745,525  -1,376,667 G

0 --- -
1,029,5cm 1,393,334181,350

Me of  Adul ts  Produad 4.f30 907 2.237 8,=0 4,730 3,089 &-

Number of Adults Sur;lvlng  to

Bonlter  end Hlnthorn

Loss Due to Delay In Migration.

(2% for ChF)

Upstrom  Psrsuge  Improvement

AddIt  Trucklng  (ChF and  ChS)
Loss It Fiot  Trucked

NuuWr  Trucked

-227
-677

-559
-1,670 -7,583 -l,M8

0
-2,011 -5,417

+0,433+ (-2,6841dt-l,om)d (-2,2631d -
1,002 2,263406 1,433 2,684

Truck ing  Wrtallty  (51) -20- -
P.lbo 389

-72 -266

a . 1 5 9 ).35i9

-50 -226

960 -2,114 3,362
Tots1  W - 1,349 T o t a l  ChF  -  3,182

s
Qzp/mmhEm  Da Way Storage  Plan - _

StS cff 1+’ C M  D+b CW StS ChF ;+a cw CHb ChS

~,~ TzyoDo ~,35D -1.666,667 2w,Doo ?z,clDD ~,3% -1,=,66JNumber  ot Slolts  Rekeaed

Nudmr of kolts  Suvivlng  +o ’

TruekIng  btrtallty  (10% tar ChF O+)

Lowu Rlvor

bunrtruw  Passage Irprovewwt

Salt Trucking

Loss It Not Trucked
Nurkr Trucked

- -
175,200

-24,800

181,350

43,650

0 0
0 0

-1,4%,sQ5 -290,DOD -24,000 4S,650 -2,192,137

x0 0 -17,SO -18, I35 -203,878 -137,667

0 0 17,520 18,135 206,878 137,667
0

w 1,576,
-20,666

175,200 181,350 745.525 1.376,667

Nudmr ot Adul ts  Reduced 4,730 907

Number  o f  Adul ts  Survlvlng  to

8m I ter and Hlnthorn

Loss Due to Delay ln Mlgrstlon

t25s tar WI

Upstream Passage Improvement

Adult Trucking  (Chf and ChS)

Loss It Wt Trucked

Mumbar  Trucked

Trucklng  Hortatlty  (5%)

0

-1,K)l 4S2

(-307)d

307

-1s- -
3,529 747

4,384 8,333 4,730 #)7 2.337 8.30

0

-2,183 4,328 -2,270

(-1,482)d (-2,m)d -

1,482 2,402

-74 -240- - -
3,m 6,094 2,460

-227 -559

674 -1,663 -7,503

(-176V’ (-1,2171d (-2,2631d

476 1,217  2,263
-24 -61 -226P - -
438 1,231  2,714

Total ChF  - 1,689T o t a l  ChF  = 4,356

a  *It (ysarllng)  r e l e a s e s .

b  Flngerllng  (subyearlIng)  r e l e a s e s .
c 14rsumlng  passage lmpro-nt In the channel belou Three Mile Qam  has been made.

d Loss of adults between Three Hlle  Falls  and Stsnfleld  DIversIon  Dams. Parenthesis  Ind icates  this loss  Is  Inc luded In  the  Wpstream Psatsgs

ImprovenwW  category and 1s not en addltlonsl  loss.
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Exlstlng  Flows CW Plan

Example  2  A l l  ProJects I$lanented  (UItImate)

S+s C M  1+a C M  DcB ChS sn * ChF l+a ChF Cd- - C MP -

1.- Nuder  o f  Smltr  Released 200,000 225,000 2,958,X0 1,666,667 200,000 225,000

2. Nuder o f  hslts Survfvlng  t o

Loua-  Rtver

Dowmtreea  Passage Improvermnt 0 0 0 0 0
Slaolt Trudrlng

Loss If Not Trucked -20,000 -22,500 -798,755 -166,667  0

Nu&er  Trucked 20,ooo  22,500 798,755 166,667  0
Trucklng  M o r t a l i t y  (10% f o r  CM O+) - - -79,816 - -

~,~ 2 2 5 , 0 0 0 2.878.474 1,666,667 200,000 ’ 225,OpO

1.

4.

1.

2.

3.

4.

Number of Adults Reduced 5.400 1,125 8,635 10,000 5,400 1,125

Number of Adults Survlvlng  to

8onlfer  and HInthocn

Loss Due to Delay In Mlgrstlon

(251 f o r  ChF)

Upstream Passage lmpravemmt
Adul t  Trucklng  (ChF and  01s)

Lens i f  Not  Trucked

Nmber  Trucked

?WCkfng !,+Dt-t41  ity 15s)

-281 -2,159

-421 -306 -2,344 3,110 -216

0 0 0

0 0 0

0 0 0

- - - -4,979 538 4,132 4,890 5,184

T o t a l  ChF = 4,670

2.958,350 1,666,667

0 0

0 0

0 0
0- -

2,958, J50 1,666,667 .

8,875 10,000

89 490

0 0

0 0

0 0
8,-9,310

T o t a l  ChF -  9,900

CtW/baehun  Da WEKay  Storage Plan

Nuder of .Smlts  Released

Nmber o f  holts  Survlvlng  t o

Lower Rin

Dornstreala  Passage Iaprov+emBnt

Smelt  Trucking

Loss I f  Not  Trucked

Number Trucked

0 0

0 0

0 0

Trudcing  Hsllty t!M f o r  Chf  O+l - -
= , = 225,000

Nunber  o f  Adul ts  Producbd 5,400 1,125 8,875 10,000 5.400

Nwnber o f  Adul ts  Surv iv ing  to

Banlfer and Hfnthan

Loss Ow to Delay In Mlgmtlon

(25% f o r  ChF)

Upstream Passage Improvemnt

Adult Trucking (ChF and CM)

Loss If Not Trucked

Number Trucked

Trudclng  Wtallty  (5%)

0

-216 0

0

0

0- -
5,184 1,125

0

0 -200 -421

0 0

0 0

0 0

.
8,875 9,800 4,979

T o t a l  ChF f 10,000

a? N ChS

x350
sts

1,666,667 200,ooo

0 0 0

0 0 -20,ooo
0 0 Wm
0

m-1,666,667 200,000

C M  l+a

zF,ooo

0

-22,500

=,m

225,ooo

1,125

-281

-200

0

0

0

644

ChF o+b ChS
2,958,X50 1.666,667

0 0

-798,755 -166,667

798,755 166,667

-79,876
2.878,474 1,666,667 :

8,635 10,000

-2,159

-1e 535 -5,110

0 0- -
4,941 4,890

T o t a l  QIF -  5,585

a Snolt  (yeerllng)  relesses.

b Flngerltng  (subyearlIng)  re leases.

‘b
.



3. Upstream Passage Improvement. -

Loss of adults listed under this category are losses over all upstream

obstructions with and without passage improvements. Note that there is a loss

of adults even if passage improvements are completed (as in both Examples 2)

because survival of adults over all obstructions never reaches 100% (with the

exception of fall chinook under CRP/Meacham Dam Plan flows) (Table D8).

4, Adult and Smolt Trucking

There are three items listed under Adult and Smolt Trucking (ChF and ChS):

- Loss if Not Trucked

- Number Trucked

- Trucking Mortality

For adult trucking, the loss is the number of adults that would not survive

between Three Mile Falls Dam and above Stanfield Diversion Dam if not

trucked. Survival data used in calculations appear in Table D18, In both

examples for natural and hatchery production ("Adult and Smolt Trucking Only")

the quantities in parentheses indicate that the losses of not hauling adults

are accounted for in the Upstream Passage Improvement category and do not

represent an additional loss. The number of adults trucked is assumed equal

to the number lost if not trucked. We assumed A 5% mortality from hauling

adults. In both Examples 2, note that we show no loss of adults. With

upstream passage improvements, there would be no loss of adults between Three

Mile Falls Dam and above Stanfield Diversion Dam. If adults can reach
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Three Mile Falls Dam hauling is unnecessary because they can pass over all

dams upstream.

For smolt trucking, the loss of smolts is the number of smolts that would not

survive in the stream channel if not trucked. Survival data used in calcula-

tions are from Table D19. This quantity is in addition to losses in the Down-

stream Passage Improvement category. The number of smolts trucked is assumed

to equal the number lost if not trucked. We assumed a 5% mortality of smolts

during hauling.

5. Number of Smolts Produced.

From the number of adults surviving to spawn, the number of smolts produced

per adult was calculated using data in Table D20.

6. Downstream Passage Improvement

Loss of smolts listed under this category are losses over all screened and

unscreened diversions. Survival data used in these calculations are given in

Table D17.

7. Adult Returns to Three Mile Falls Dam (Natural Production) and Number of

Adults Produced (Hatchery Production).

Adult returns and adults produced were calculated using smolt to adult survi-

val data in Table D20.
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In June 1984 an interagency agreement between Bonneville Power
Administration (BPA) and the Bureau of Reclamation was signed which directed
Reclamation to (1) coordinate a thorough biological assessment of fish passage
problems and needs at Three Mile Falls Diversion Dam, located on the lower
Unatilla River, among the fishery agencies and the Confederated Tribes of the
Umatilla Indian Reservation (CTUIR) and (2) conduct a feasibility study of
alternative plans to meet these needs.

This report contains the results and conclusions from the biological
assessment and outlines several alternative plans for solving fish passage
problems at the dam. A recommended plan, based on consensus of the fisheries
agencies and the tribes, is described, and the rationale for that decision is
discussed. Data needs for final designs, a tentative construction schedule,
and a discussion of operation and maintenance needs are presented.

Historically, the Umatilla River produced large numbers of Sumner
steelhead and fall and spring chinook salmon. The construction of Three Mile
Falls Diversion Dam, in combination with other upstream irrigation project
development, eliminated all chinook salmon and-drastically reduced runs of
bulTVner steelhead. Steelhead runshave averaged less than 2,000 returning
adults for the past 14 years.

The provision of improved fish passage facilities under existing flow
levels would significantly reduce or eliminate losses of adult salmon and
steelhead below the dam and reduce delays in adult passage. The inclusion of
trapping and counting facilities would permit the selection of adults for
brood stock without severely delaying or excessive handling of fish, enhance
the trapping of adults to be hauled to suitable spawning areas, and provide
for total counts by species to and in the evaluation of all other fish
enhancement projects. [This would be a valuable tool in the evaluation of
program success and would allow proper crediting to ratepayers for projects
accomplished under section 4(h) of Public Law 96-501.1 Passage efficiency for
juvenile fish would be improved.

Three Mile Falls Diversion Dam was.constructed  in 1914 by the Bureau of
Reclamation as an integral part of the Lhnatilla  Project. The dam is owned by
Reclamation, with operation and maintenance responsibilities being handled
primarily by the West Extension Irrigation District (WEID). The dam is a
concrete buttress dam with a maximum height of 24 feet and a crest length of
915 feet.

: Existing fish passage facilities include East Ladder, West Ladder, and-
louver screen. The East Ladder was built during the initial construction in
1914. Additional weirs were constructed at the toe of the dam as part of the
ladder in 1963. This ladder is an overflow weir type. It was taken out of
service in 1964 by backfilling it with earth but was reopened in 1984.
Successful passage gf steelhead has occurred when riverflows exceed 500 cubic
feet per second (ft /s). Primary problems associated with the East Ladder
include false attraction flows along the face of the dam just west of the
ladder entrance, obstructions in the channel below the entrance to the ladder,
and sedimentation along the upstream face of the dam near the exit (upstream
end) of the ladder. Also, the ladder does not contain trapping, holding, or

a



counting facilities. No additional attraction water is provided to the ladder
entrance.

The West Ladder on the left abutment of the dam is a vertical slot-type
structure which was completed in August 1964. It has twenty-one 8-foot by
IO-foot rectangular concrete pools. The floor slopes and the slots in the
pools extend to the floor. The ladder is operated dusing periods of upstream
anadromous fish migrations and uses about 20 to 40 ft /s for ladder operation
depending upon forebay depths. When there is a difference of 20 feet between
the forebay and tailwater, the ladder will operate with about l-foot
difference in water level between pools. A 120inch-diameter  pipe routes water
from inside3the upper pool through a diffuser in the lower pool to provide
about 15 ft /s of additional attraction flows for adult anadromous  fish.

The ladder is not designed for trapping, counting, and holding of adultI anadromous fish. An electronic counter operated at the head of the West
Ladder for several years but has not been used recently. This counter was
difficult to calibrate and gave inconsistent results. Consequently, a
temporary conduit fyke-type trap is used in the upper four pools of the ladder
for annual counting of summer steelhead. The pools are then partially
dewatered, and the fish are individually dip-netted, counted, and passed over
the dam. Steelhead brood stock selection (for the juvenile supplemental
outplanting program) also occurs in this manner. Downstream juvenile migrants
are passed either over the crest of the dam or through a bypass pipe that
collects those fish which have been screened from the canal entrance.

The louver is mounted at the intake of the WEID Canal at the left
abutment of the dam. It is approximately 30 feet long and consists of a
series of fixed metal slats spaced.about 1 to 2 inches apart. It prevents
most steelhead smolts from entering the canal and directs them to the entrance
of the bypass pipe.

During 1984, modifications were made to the lhnatilla  River channel below
Three Mile Falls Diversion Dam to improve upstream fish passage. This work,
overseen by the Corps of Engineers and Or$gon Department of Fish and Wildlife
(ODFW), was about go-percent complete at the end of the construction season in
late 1984, A research project will be conducted in 1985 to monitor the
success of this project over a range of flows. According to ODFW, the river
channel below the dam was observed to be a barrier t9 upstream passage of
adult Salmon and steelhead at flows less than 200 ft /s, and flows up to
300 ft /s were3assumed to limit passage. With channel work near completion, a
flow of 100 ft /s was assumed to be the minimum flow needed for adult pa5sage.
However, even with channel work, it is estimated that flows up to 150 ft /s
will limit passage, Fish passage studies to- be conducted in late 1985 should. . .
yield information on appropriate passage flow levels. .

Adult steelhead use the lower main stem Umatilla River primarily as a
migration corridor. Upstream migration begins as early as October, depending
on flows, with the peak occurring between November and March. Most spawning
occurs in April and May in the upper Unatilla River and its tributaries.

Egg incubation occurs from April through July. Most rearing takes place
in the same tributary streams where spawning occurs. The juveniles typically
spend 2 years in freshwater before migrating to sea as smelts. The estimated



annual outmigration of summer steelhead smolts is 50,000 to 100,000 native
fish. This occurs during the period April through June. The ODFW began
supplemental hatchery outplanting of juvenile steelhead in 1980. Since
the program began, ODFW released about 17,500 steelhead smolts in 1981,
59,500 in 1982, 60,500 in 1983, 58,000 in 1984, and 60,000 in 1985. The
outplanted smolts are progenies of native adult fish trapped at Three Mile
Falls Diversion Dam.

A self-sustaining run of fall chinook has not existed in the Umatilla
River since shortly after the construction of Three Mile Falls Diversion Dam.
However, an abundance of potential spawning habitat is found throughout the-
main stem Umatilla River and in Meacham Creek.

Under a fish release program developed by CTUIR and ODFW, juvenile fall
chinook have been liberated in the Umatilla River since 1982.

Once established, adult fall chinook will enter the Umatilla River in
October through December, with most spawning expected to occur in November and
December. Egg incubation takes place from December to mid-March, with rearing
between February and the end of May. Fingerlings are expected to migrate
downstream to the Columbia River in March through June.

Large numbers of spring chinook salmon existed in the Umatilla basin
prior to construction of Three Mile Falls Diversion Dam. The ODFW reported
small numbers of spring chinook in the system into the 1960’s, but none have
been observed since. .

An implementation plan for enhancement of Umatilla River salmon and
steelhead has been developed by the CTUIR. Long-term escapement goals
presented in this plan are 5,400 hatchery-produced and 5,000 naturally
produced adult summer steelhead, 10,000 hatchery-produced and 12,000 naturally
produced adult fall chinook salmon, and 10,000 hatchery-produced and 1,000
naturally produced adult spring chinook salmon.

The Bureau of Reclamation recently completed a Planning Report/Environ-
mental Statement on the Umatilla Project. This project emphasizes fishery
flow measures to restore chinook runs and enhance steelhead runs in the
Umatilla River basin. The plan's major feature and recommended plan of
development is that of improving streamflows by "importing" water from the
neighboring Columbia River. Water would be pumped from the Columbia River
into Cold Springs Reservoir for distribution to irrigators. Use of this
imported water by irrigators would permit Umatilla River water which is now
diverted or stored for irrigation use to remain in the Umatilla River to .
improve flow conditions in the lower basin.. Other measures would include fish
passage improvements at four diversion points on the Umatilla River and a
postproject fishery study.

Three Mile Falls Diversion Dam presents a major obstacle to both upstream  -
and downstream migraaging Salmon and steelhead. As runoff increases to medium
to high flows (about 500 ft /s or greater), a higher percentage of water
spills over the crest of the dam, and attraction flows at both ladders become -
a smaller portion of the total flow. This creates a false attraction problem:“ -
in the tailrace area. The resulting migration delay creates increased stress
and mortality when fish jump and become trapped in the open bays beneath the *
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dam. An estimated 20 percent of 1982-83 steelhead return was lost because of
these conditions at Three Mile Falls Diversion Dam. Migration delays for fall
chinook would be even more harmful than for steelhead due to the relatively
short period of time between migration and spawning.

The West Ladder is well designed for salmon and steelhead passage but
lacks adequate attraction flows at the entrance during medium to high flows.
The East Ladder is not adequately designed by today's standards. It has poor
entrance conditions, poor turn pool conditions, poor exit conditions, and is
not self-regulating. It also lacks adequate attraction water at all flow
levels. Sediment naturally accumulates above the east side of the dam and
restricts flow into the East Ladder, thus impeding fish passage. There are no
trapping or counting facilities at the East Ladder and only marginal
opportunities at the West Ladder.

Debris hanging over the dam crest and accumulating in the tailrace area
impedes lateral movement of adult salmon and steelhead along the base of the
dam. This situation, combined with insufficient attraction flows at the '
ladder entrances, also creates migration delay and stress. Accumulation of
debris above the east side of the dam restricts-the amount of flow entering
the East Ladder. Failure to maintain control of debris above and below the
East Ladder may cause stranding of adult fish.

Juvenile steelhead migrate downstream past Three Mile Falls Diversion Dam
by passing over the crest, through the fish ladders, or through the smolt
bypass pipe on the west side. The bypass pipe drops fish 20 feet into the
tailrace area below the dam. This may cause injury, stress, and possible
mortality to smolts, especially during low flow conditions when the bedrock
area below the pipe does not contain adequate pool depths. This condition is
even worse for those smotls passing over the crest of the dam. Smols
encounter the louver system at the intake of WEID Canal. Passage efficiency
of this type louver system for steelhead smolts under ideal flow conditions is
70 to 95 percent. Passage conditions at Three Mile Falls Diversion Dam are
probably near the low end of this range because of problems with the approach
velocities, nonlaminar flows, and bypass slot velocities. This efficiency
does not meet National Marine Fisheries Service (NMFS) criteria for screening
facility design, which requires successful passage of all fish,

Passage efficiency of louvers for fall chinook migrants under ideal
conditions would range from 40 to 90 percent and for spring chinook 60 to
90 percent. The larger-sized yearling fall chinook smolt presently being
released would likely be near the upper end of the range. However, future
outmigrations of natural and hatchery fry and fingerlings of both fall and
spring chinook would likely experience passage efficiencies near the lower end .
of this range.

This study considered several potential measures for fish passage
improvement, including two fish ladders, a concrete apron plus improvements to
the existing left bank ladder, a cap on the crest of the dam plus improvements
to the left bank ladder, and dam removal.

The main feature of the two-fish ladder plan would be the construction of
a new right bank ladder to improve fish passage. In addition, this
alternative includes modifications to the existing left bank ladder and the
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installation of rotary drum fish screens and related structures in the WEID
Canal. Total construction costs and annual opefation and maintenance costs
would be $3,475,009  and $66,000, respectively.-

The concrete apron plus West Ladder alternative would consist of a
training wall (barrier) and apron constructed downstream of the dam and the
same modifications to the left bank ladder and new screens and related
structures in the WEID Canal. Total construction costs would be $3,560,000,
while annual operation and maintenance costs would total $55,000.

The cap-on-crest plus west ladder alternative would feature a concrete
cap on the east and center portions of the dam along with the modifications to
the left bank ladder and the new screens and related structures in the WEID
Canal. Construction costs would total an estimated $2,985,000,  while annual
operation and maintenance costs would be $55,000.

The dam removal alternative would require the construction of a new
pumping plant at the mouth of the Umatilla River to supply water to the WEID
Canal. Fish passage in the river would be improved by restoring the river
channel to predam conditions. This would require the removal of a portion of
the dam and bedrock and/or silt removal behind the dam. No fish ladders would
be required, and the canal headworks would be abandoned. Water normally
diverted at the dam for irrigation would be allowed to pass downstream for
improved fish flows, particularly during low flow conditions and high fish
migration. Water for the WEID Canal would be supplied by the pumping plant.

The construction costs for the pumping plant and dam removal are
estimated to be $8,280,000. Annual operation and maintenance costs were not
calculated for this alternative.

The two-ladder plan was selected as the recommended plan by the fisheries
agencies and the Uamtilla Indian tribes.

Three other alternatives were considered in the earlier stages of this
study but were eliminated for various reasons. These alternatives were
(1) East Ladder only; (2) ladder at new location (i.e., middle of dam); and
(3) center cap-on-crest with sill-type ladder on east side. The East Ladder
only alternative was eliminated because it would abandon the best (left bank)
existing ladder, and it was thought that a single ladder was not sufficient to
meet fish passage problems. The middle ladder alternative was eliminated
because of access and maintenance difficulties, particularly when trapping and
counting fish. A middle ladder would require more water to operate and would
be more costly than a bank ladder due to additional heights and strength

requirements. The sill-type ladder was omitted becauseit would be more
difficult to regulate flow, debris in the ladder would be a major problem, and
trapping and sampling facilities would not be available.

Present operation and maintenance responsibilities are shared between
WEID, ODFW, and NMFS. Estimated annual operation and maintenance expenses
borne by WEID are $10,500, which is used for minor and ordinary maintenance
and repair on gates, the louvers, and other structures.

fl All costs cited in this report are based on January 1985 price levels.
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The right bank ladder was reopened in 1984 after being out of service
for 20 years. The left bank ladder is used to trap and count fish by
partially dewatering it and dip-netting individual fish and passing them over
the dam. The ODFW has responsibility for this activity, which requires about
50 man-days per year to accomplish.

The louvers were constructed by the Bureau of Commerical Fisheries (now
NMFS) in 1961. Funding for annual maintenance and repair is passed to ODFW
from NMFS in a program that includes fish screens throughout the Columbia
Basin. No funding estimates are available for operation and maintenance on
the louvers.

Specific operation and maintenance responsibilities and funding sources
have not been identified at this phase of the project. Estimated annual
operation and maintenance costs for the facilities outlined in the recommended
plan are about $66,000. The Bureau of Reclamation has no authority to provide
operation and maintenance funding for fish facilities at the dam and has asked
BPA to pursue the possibility of their funding operation and maintenance of
new fish passage facilities at Three Mile Falls Diversion Dam. It is assumed
that Reclamation would be responsible for overseeing operation and maintenance
activities. One possibility under consideration is to include the operation
and maintenance function in the Yakima fish passage facilities program since
Three Mile Falls Diversion Dam is resonably close to the Yakima Project.

Resolution of the various questions regarding operation and maintenance
of fish passage facilities at Three Mile Falls Diverson Dam should be a top
priority as this project moves into the final design phase.

A variety of data must be collected and analyzed before final designs can
be prepared and construction begun. Additional control surveys and
topographical mapping are needed at each ladder and fish screen structure.
Surveys are needed to establish river cross sections above and below the dam
and canal cross sections and profiles above and below the screen site.
Geological investigations are needed to explore foundation conditions at each
structure to locate possible borrow sources and to locate sites for disposal
of waste materials. Hydrologic records and analyses are needed to develop
water surface profiles above and below the dam and the screen site. Also, a
flood frequency analysis needs to be prepared for the site, and operational
data needs to be analyzed before final designs and specifications can be
determined.

Records of all construction at and within the construction area of the
ladders and screens need to be examined to determine how new construction

should tie into existing facilities, to locate possible utilities, to -
establish access routes, and to locate rights-of-way.

Stream maintenance requirements during construction of the fishways need
to be determined,



T A B L E  O F  C O N T E N T S

Page

SUMMARY
INTRODUCTION . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Study Purpose . . . . . . . . . . . . . . . . . . . . . . . . . . .
Study Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Need for Action . . . . . . . . . . . . . . . . . . . . . . . . . .
Potential Results of Actions . . . . . . . . . . . . . . . . . . .
Coordination with Others . . . . . . . . . . . . . . . . . . . . .

DESCRIPTION OF STUDY AREA
Three Mile Falls Diversion Dam

Purpose and Function of Dam
........

1.....................................
Ownership, Operation, and Maintenance Responsibility& . . . . .
Dam Design and Flow Characteristics . . . . . . . . . . . . .
Existing Fish Passage Facilities . . . . . . . . . . . . . . .

Right Bank Ladder . . . . . . . . . . . . . . . . . . . .
Left Bank Ladder ;.....~-....~.~~.~.~.
Louver
Downstream Cahnnel Improvements

. . . . . . . . . . . . .

EXISTING FISHERY RESOURCES OF THE UMATILLA BASIN : : : : : : : : : : : :
Steelhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
‘Fall Chinook . . . . . . . . . . . . . . . . . . . . . . . . . . .
Spring Chinook

POTENTIAL FUTURE FISHERY RESOURCES OF THE UMATILLA  BASIN 1 1 1 1 1 1 1 1
Steelhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Fall Chinook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Spring Chinook . . . . . . . . . . . . . . . . . . . . . . . . . .
Umati 11 a Basi n Project

PRESENT AND POTENTIAL FUTURE WISHERS b&krk’ASskiAiE~  ~hkkK~iL~
FALLS DIVERSION DAM . . . . . . . . . . . . . . . . . . . . . . . . . .

Steelhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Adults.........i . . . . . . . . . . . . . . . . . .

Juveniles . . . . . . . . . . . . . . . . . . . . . . . . . .
Fall Chinook . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Adults . . . . . . . . . . . . . . . . . . . . . . . . . . . .
Juveniles . . . . . . . . . .‘ . . . . . . . . . . . . . . . .

Spring Chinook . . . . . . . . . . . . . . . . . . . . . . . . . .
Adults.. . . . . . . . . . . . . . . . . . . . . . . . . . .
Juveniles

ALTERNATIVE IMPROVEMENT MEASURES : : : : : : : : : : : : : : ; : : : : :
. . .  Two Fish Ladders . . . . . . . ‘. *' . . . . . . . . ; . . . .' .....

Description of Facilities . i . . . . . . . . . . . . . . . .
Right Bank Ladder . . . . . . . . . . . . . . . . . . . .
Left Rank Ladder Modifications . .
West Extension Irrigation Distri;t'&~l'F~s~ S&e& . .

Operating Plan . . . . . . . . . . . . . . . . . . . . . . . .
costs

Concrete Aprin'Piu; We&'Lidiei : ..................................
Description of Facilities . . . . . . . . . . . . . . . . . .
Operating Plan . . . . . . . . . . . . . . . . . . . . . . . .
C o s t s  . . . . . . . . . . . . . . . . . . . . . . . . . . . .

i

1
2
2
3
3
4
4
4
4
4
5
5
5
7
7
7
8
8
9

10
10
10
10
11
11

12
12
12
12
13 .
13
13
14
14
14
15 .
15 -
15 .
15
16
16
17
17
18
18
18
19



Table of Contents

Cap-on-crest Plus West Ladder d . . . . . . o . . 8 a . . . o . . .
Description of Facilities . . . . . . . . . . . . . . . . . .
Operating Plarl . . . . . . . . . . . . . . . . . . . . . . . .
costs . . . . . . . . . ..e...e.a..........

DamRemoval................  . ..*.* -..@.
Description of Facilities a . . . . . . . . . . . . . . . . .

Operating Plan . . . . . . . . . o . . . . . . . . . . . o . . . .
costs

DEVELOPMENT 0F ALiE~N~Tiv~s’A~o’s~L~c~r~N’o~ RE~~MMEN~E~  kLI\N'  1 1 1 1 1
OTHER PLANS CONSIDERED . . . . . .
DATA NEEDS FOR FINAL DESIGNS AND COkiRkiI6N' : : : : : : : : : : : : :
IMPLEMENTATION AND OPERATION AND MAINTENANCE . . . . . . . . . . . Q . .

Permits and Clearances o . . . I . . . . . . . o . . . . . . . . .,
Construction Schedule . . . B . o . . . . . . . . o a . . . o o . Q
Operation and Maintenance Costs and Responsibilities . e . . a e .

;NVIRONMENTAL CONSIDERATION AND NEPA COMPLIANCE . . . o e o . . o . . e
Environmental Considerations . Q 6 . . . . . . . . . . o e . o e o
NEPA Compliance . . . o . ., . . . o . e o . . . . . e . o . d e o o

COSTS DEVELOPMENT
CONCLUSIONS AND REC;MiEiDiTiOk' : : : : : : : : : : : : : : : : : : : :

Conclusions . . . a . . o . . . o o . o . . . . e . . o . l . e e o
Recommendations . . d . . . . e . o . . o . m . . b o w . o o Q o .,

LITERATURE CITED
APPENDED MATERIAL

BIOLOGICAL ASSESSMENT
CONSTRUCTION COST ESTIMATE SHEETS FOR RECOMMENDED PLAN
AGENCY CONCURRENCE LETTERS

TABLES

Table No. Page

1 Average Monthly Flows Expressed in Cubic Feet Per Second Below
Three Mile Falls Diversion Dam for 44 Years of Record,
1935-78 s . o . . o . . . o . a o . . . . . . . . . . . . . .

2 Assumed Passage Conditions (Expressed as Percentage of Fish
Passing Three Mile Falls Diversion Dam) . . . . . . . ..* . o

3 Comparative Summary.of  Plans a . . . . d Q d . . . . . e o b .

MAPS

Page

19
19
20
20
20
20
21
21
22
23
23
24
24
24
25
25
25
26
26
27
27
27

6

13
22

Location Map . m . . o o d o . o ., o e o o . . a a m . e . . . Frontispiece

ii



Table of Contents

DRAWINGS

Fol lows Paqe

Existing Facilities . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Right Bank Fish Ladder . . . . . . . . . . . . . . . . . . . . . . . . 15
LeftBankFishLadder . . . . . . . . . . . . . . . . . . . . . . . . . 16
Fish Screens
Fish Barrier a~d'A~&'

................................................ 16
18

Cap On Crest
Construction Sihid%

.................................................. 19
24

iii



F I S H P A S S A G E I M P R O V E M E N T S  A T

T H R E E M I L E F A L L S D I V E R S I O N  D A M

UMATILLA R I V E R , O R E G O N

INTRODUCTION

On December 5, 1980, Congress passed the Pacific Northwest Electric Power
Planning and Conservation Act (Public Law 96-501). The act created a council
charged with the responsibility to prepare a Northwest Conservation and
Electric Power Plan and to develop a program to protect, mitigate, and enhance
fish and wildlife including related spawning grounds and habitat on the
Columbia River and its tributaries.

The council adopted its Fish and Wildlife Program on November 15, 1982.
Section 700 of the program deals with measures to enhance the natural
propagation of salmon and steelhead as well as to improve facilities and
techniques used for hatchery propagation. The-primary objectives of the
recommendations to improve natural propagation are:

1: Provision of suitable flows for-spawning, incubation, emergence,
and rearing in the Columbia River and its tributaries

2. Improvement of anadromous fish spawning, incubation, rearing,
and migration habitat which were affected by hydroelectric development
and enhancement of habitat at other locations to compensate for direct effects

3. Provision of and restoration of passage to habitats which became
unavailable to l

Tlg
ratory fish primarily as a result of hydroelectric

development (1).

Much of the anadromous fish habitat in the Columbia River system has been
lost as a result of hydroelectric development. However, many tributary
streams have good spawning and rearing habitat and could be brought to full
potential through habitat improvement measures and improved fish passage. The
proposed passage improvement measures at Three Mile Falls Diversion Dam are in
concert with goal 3 above.

Two projects have been requested by the Confederated Tribes of the
Umatilla Indian Reservation (CTUIR) in cooperation with the Oregon Department
of Fish and Wildlife (ODFW) to restore chinook salmon and improve steelhead

. . passage at and below the dam. The first of these was essentially completed in
October 1984 and involved the excavation of. a channel from the mouth of the
Umatilla River to within about 1,000 feet of Three Mile Falls Diversion Dam.
Upstream migrating salmon and steelhead now have much improved passage
conditions to the dam. Before the channel work, upstream passage was
virtually impossible at low flows.

L/ A number in parentheses refers to the number of the reference in the
"Literature Cited" section.
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A proposal was developed jointly in 1983 by fishery agencies, CTUIR, and
Bureau of Reclamation to improve fish passage at the dam. The plan included
construction of a fish barrier immediately below the dam to help fish locate
the entrance to the fish ladder. Also included were modifications to counting
and trapping facilities in the existing vertical slot fish ladder located on
the west end of the dam. Reclamation prepared feasibility plans and estimates
for the fish barrier in October 1983.

After reviewing these plans and estimates, Bonneville Power
Administration (BPA) concluded that it could not commit funds for the final
design and construction of the proposed fish barrier because:

1. Information presented did not fully demonstrate that construction
of the fish barrier was independent of other required passage improvements at
the dam

2. The independent utility of the project from other Dmatilla River
fish enhancement activities was not established (2)

Consequently, BPA requested that Reclamation (1) coordinate a thorough
biological assessment by the various fishery agencies and the CTUIR  to clarify
fish passage problems and needs and (2) conduct a feasibility study of
alternative plans to meet needs. An interagency agreement providing for this
work was signed by the agencies in June 1984.

Study Purpose

The Reclamation study has two purposes:

1, To coordinate the completion of and report on a biological assessment
of fish passage problems and needs at Three Mile Falls Diversion Dam by
several interested fishery agencies and the CTUIR

2. To apply information from the biological assessment in developing
alternative plans for solving fish passage problems which can be used by the
fisheries agencies, CTUIR, and BPA to recommend a course of action

Study Scope

Included in this study are:

1. Results and conclusions of the biological assessment.

2. Preliminary engineering data delineating general configuration and
layout of facilities; general flow requirements to operate facilities; data
requirements for preparation of final plans, designs, and specifications; and
cost estimates for construction and operation and maintenance

3. Identification of Federal, State, and local government permits which
may be required before construction can be initiated

2



4. Estimated schedules for final plans and designs, specifications, and
construction

5. Identification of potential arrangements for operation and maintenance
of the new facilities

6. Analysis and preparation of information to satisfy National
Environmental Policy Act (NEPA) requirements

Need for Action

Historically, the Umatilla River produced large numbers of summer
steelhead and fall and spring chinook salmon. No actual population estimates
are available prior to the construction of Three Mile Falls Diversion Dam
in 1914,  but reports of "thousands and thousands" of salmon being caught from
spring to fall in the lower Umatilla River by both Indians and non-Indians are
d o c u m e n t e d  (3).

The construction of Three Mile Falls Diversion Dam eliminated all chinook
salmon and drastically reduced runs of summer steelhead. Present runs of
steelhead have averaged less than 2,000 returning adults for the past 14 years.

The Umatilla River basin has an abundance of spawning gravel and
potential habitat for both steelhead and spring and fall chinook. Primary
factors limiting populations in the basin are low flows exacerbated by
irrigation withdrawals and inadequate passage over irrigation diversion dams.
The provision of adequate fish passage and protective facilities at Three Mile
Falls Diversion Dam would be a very important step in reestablishing chinook
salmon runs and enhancing steelhead runs in the Umatilla basin.

Potential Results of Actions

The provision of improved fish passage facilities under existing flow
levels would significantly reduce or eliminate losses of adult salmon and
steelhead below the dam and reduce delays in adult passage. The inclusion of
trapping and counting facilities would permit the selection of adults for
brood stock without severely delaying or excessive handling of fish, enhance
the trapping of adults to be hauled to suitable spawning areas, and provide
for total counts by species to and in the evaluation of all other fish
enhancement projects. [This would be a valuable tool in the evaluation of
program success and would allow proper crediting to ratepayers for projects
accomplished under section 4(h) of Public Law 96-501.) Passage efficiency for
juvenile fish would be improved.
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Coordination with Others

The Bureau of Reclamation appreciates the assistance of the following
entities who provided information or otherwise participated in the study:

Confederated Tribes of the Umatilla Indian Reservation
Oregon Department of Fish and Wildlife
U.S. Fish and Wildlife Service
National Marine Fisheries Service
Co1 umbi a River Intertri ha1 Fi sh Comni ssion
Bureau of Indian Affairs
Corps of Engineers
West Extension Irrigation District
Bonneville Power Administration

The biological assessment was prepared by an interagency team comprised
of the U.S. Fish and Wildlife Service, National Marine Fisheries Service
(NMFS,), ODFW, CTUIR, and the Columbia River Intertribal Fish Commission.
Designs for fish ladders and screens were developed by Reclamation in close
consultation with the NMFS and ODFW.

DESCRIPTION OF STUDY AREA

Three Mile Falls Diversion Dam

Puroose and Function of Dam

Three Mile Falls Diversion Dam is located on the Umatilla River
approximately 3 miles south of Umatilla, Oregon. The dam, headworks, and
right bank fish ladder were constructed by the Bureau of Reclamation in 1914
as an integral part of the lhnatilla  Project under authority of the original
Reclamation Act, section 4 (32 Stat. 388) and approved by the President on
January 5, 1911. It diverts water to the service area of the West Extension
Irrigation District (WEID)  through a 270mile-long main canal (see drawing).
The diverted water is used to irrigate about 7,000 acres of farmland.

Ownership, Operation, and Maintenance Responsibility

Title to Three Mile FallsDiversion Dam is held by the United States.
The Bureau of' Reclamation initially operated and maintained the works until .
April 27, 1’926,  when the WEID assumed operation, maintenance, and replacement
responsibility for the structure under contract with the, Bureau of Reclamation..

Existing fish passage facilities at Three Mile Falls Diversion Dam
include the original pool-and-weir ladder on the right bank (which was
reopened in 1984  after being out of service for 20 years), a vertical slot
ladder on .the left bank, and a louver screen mounted at the intake of the WEID
Canal, The left bank ladder is used to trap and count fish by partially
dewatering it and dip-netting individual fish and passing them over the dam.
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The ODFW has responsibility for this activity, and about 50 man-days a year
are expended in its accomplishment. The WEID is responsible for debris
removal along the face of the dam and from the louvers. The district has no
responsibility for operation and maintenance activities at the right bank
ladder. Estimated annual operation and maintenance expenses borne by WEID are
$10,500, which includes $9,000 per year for labor (wages) and $1,500 for minor
and ordinary maintenance and repairs on gates, louver screens, and other
structures. About once every 8 to 10 years the district removes silt from
just upstream of the east abutment and snags from the dam crest at an
estimated cost of $4,000. The louvers were constructed by the Bureau of
Commercial Fisheries (now NMFS). Funding for annual maintenance and repair is
passed to ODFW from NMFS in a program that includes fish screens throughout
the Columbia Basin. No funding estimates are available specifically for Three
Mile Falls Diversion Dam louvers.

Dam Design and Flow Characteristics

Three Mile Falls Diversion Dam is a concrete buttress dam with a maximum
height of 24 feet and a crest length of 915 feet. The canal geadworks at the
diversion dam has
capacity is 310 ft

3 capacity of 375 cubic feet per second (ft /s$. The canal
/s, and the historic peak diversion is 305 ft /s3 Actual

average monthly diversions for the period 1935-78 are 145 to 170 ft /S between
April and September.

The buttress dam was designed to function as an overflow weir along its
entire crest. During the normal irrigation season, (April-October), the WEID
diverts available river water to meet its demands and passes any remainder
over the dam crest. During periods of low flow, all the ayailable water is
diverted (up to the canal capacity) except for about 20 ft /s released through
the downstream migrant pipe. The fish ladder is operated dusing periods of
upstream steelhead migrations and requires about 20 to 40 ft /S for ladder
operation.

During the nonirrigation seasons all the riverflows in excess of the fish
ladder and bypass pipe capacity are passed over the dam. As the flows
increase over the dam, the proportion of total flow at the ladder entrance
decreases. Table 1 depicts the average. flow conditions in the Umatilla River
below the dam over the 44.year period 1.935-78.

Existing Fish Passage Facilities

Right Bank Ladder .--During its initial construction, the dam was equipped
with a low fish ladder on the right abutment (east bank). Additional weirs

were constructed at the toe of the dam as part of the ladder in 1963. The .
right bank ladder is an overflow weir type containing 13 concrete pools0 each
6 feet by 8 feet by 6 feet in size. This series of 'pools contain vertical
drops ranging from 6 inches to 1 foot. This ladder was taken out of service
in 1964 by backfilling it with earth. It was replaced by a new ladder on the
left bank. However, in 1984 the right bank ladder was reopened by a group of
volunteers, and succe 3

sful passage of steelhead occurred when riverflows
exceeded about 500 ft /so Primary problems associated with the right bank
ladder include false attraction flows along the face of the dam just west of
the ladder entrance, obstructions in the channel below the entrance to the
ladder, and sedimentation along the upstream face of the dam near the exit
(upstream end) of the ladder. Also, the ladder does not contain trapping,
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Table 1 .--Average Monthly Flows Expressed in Cubic Feet Per Second
Below Three Mile Falls Diversion Dam for 44 Years of Record, 1935-75

1935
19x
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1953
1954
1955
1956
1957
1958
1953
1960
1961
1952
19Q
1964
1965
1966
1967
l%G
1969
1970
1971
1972

. 1973
1974
1975
1976
1977
1978

5.
4.
9.

33.
16.
17.
13.

2lo.
14.
98.
80.
43.
13.
X.
138.
44.
140.
17l.
36.
92.
40.
39.
69.
161.
51.

311.
14.
15.

127.
31.
26.
39.
11.
50.
74.
127.
118.
85.

l(ls.
16.
66.
99.
35.
4.

70.

5.
84.
31.
110.
79.

105,

128,
250.
138.
188.
101.
135.
163.
645.
12&
113.
358.
181.
72.
129.
207.
184.
221.
176.

192.
1sZ
118.
16.
155.
6%
73.
155.
1ZL
2%.
14s.
172.
309.
151;
466.
138.
1%.
107.
164.
168.

13.
106.
84.
161.
137.
loo.
28.
S7.
3%.
115.
138.
618.
637.
1030.
2l7.
157.

258,
128.
167.
126.
536.
165.
210.
342.
567.
629.
176.

164.
116.
103.
48.
107.
413.
115.
286.
X7.
la0.
640.
153.
Pg.
97.
448.
279.

390.
8B.
79.

291.
174.
110.
484.
733.
1280.
122.
115.
&l3.
1571.
974.

171.

344.
117.
s.
131.

1215.
583.
635.
948.
160.
215.
274.
452.
165.

1881.
103.
48%

32L 316.
x5. 209.
51. 1%.

275. 33.
168. 283.
105. 987.
319. 117.
545. 892.
rm. 16~.
95. z2.

332. 946.
749. 488.
m. m.
888. 1066.
225. 1584.
521. 1462.
1207. 1815.
3-n. 882.
1009. 1389.
436. 689.
132. 189.

1309. 742
116. 833.
715. 187s.
1378. 910.
306. 587.
as. 1477.
513. 298
221. 1367.
252. 331.

2316. 2254.
131. 139.
810. 610.
x0. 1074.
1331. 591.
ml. 181.
1141. 916.
866. 186.
548. 160.

2010. 1301.
1580. 842
1492. 763.
109. 77.
757. 721.
683. 845.

1B.
lCB2.
578.
1041.
156;o.
1391.
321.
73.
1181.
743.
1m.
1457.
832.
991.
1%3.
1490.
14s.
829.
1123.
456.
122.

1703.
1499.
688.
894.
1132.
1338.
899.
440.
423.
559.
584.
2Rl.
164.

1106.

3677.
.ps.
1388,
1324.
751.
134.

1031.

974.
1513.
lZI6.
1181.
692.
774.
11.

992.
2023.
1037.
1267.
1409.

2m.
1872.
1363.
m4.
1501.
1481.
560.
731.
1376.
1407.
3055.
981.
640.

109.
176.
375.
95.
48.
17.
36.

855.
99.
148.
855.
SS.
1s.

3X0.

m.
217.
430.
726.
13.

1478.
1107.
914.
980.
318.
726.
218.
441.

378.
176.

6.
619.

4.
604.
839.
2%.
795.

7.
1255.
ml.
645.

2a
344.
548.

11.
13.
9.
29.
18.
15.

211.

B5.
26.
91.
99.
66.

551.
31.

804.
140.
22.

417.
220,
116.
44.
39.
11.
35.
34.
2R.
33.
7.

66.
52
6.
9.
2.

54.
25.
1%.
42

15. 14.
12. 10.
10. 36.
2s. 15.
38. 14.
22. 13.
15. 41.

148. 28.
54. 63.
22 21.
26. 32.
48. 45.
35. aa.
41. 56.
19. 35.
11. Sl.
32. 21.
26: 19.
26. 68.
24. 35.
27. 45.
14. 44.
12. 36.
8. 45.
19. Tj,
17. 66.
12. 25.
19. 10.
8. 19.
8. 1s.

34. 12.
10. 6.
5. 7.
4. 4.

26. 12.
4. 5.

24. 18.
17. 16.

.7:5. 6.
2%. 21. 12.
59. 15. 12.
12. 10. 17.
2. 3. 3.
10. 24. 33.
1m 23. 26.

9.
8.

48.
27.
5.

13.
49.
81.
52.
40.
58.

151.
32.
141.
31.
65.
33.
37.
80.
46.
52.
20.
2A.
47.
111.
65.
46.
27.
11.
4.
5.
3.
7.
3.
17.
71.
8s.
P.
.7.
17.
10.
7.
2a

15.
39.

18.
13.
28.
13.
2l.
16.
68.
35.
51.
14.
42.
97.
51.
77.
43.
45.
19.
25.
71.
67.
34.
19.
12.
11.

123.
26.
17.
17.
4.
12.
5.
3.
3.
4.

50.
19.
35.
24.
5.

25.
14.
4.
2.
13.
29.

195.6
X3.8
za.2
B3.2
x1.3
292.5
152.7
514.0
752.1
p3.7
405.4
515.0
440.7
921.6
590.9
568.0
593.7
399.6
538.8
271.1
X9.6
666.4
474.4
688.6
497.1
x6.2
355.4
m.l
336.9
229.7
xx.2
117.0
29.0
17&S
56.0
527.7
w-4
765.4 .
1412
961.8 .
546.0
608.8
69.1

433.6
428.2



holding, or counting facilities. No additional attraction water is provided _
to the ladder entrance.

Left Bank Ladder .--The left bank ladder on the west abutment of the dam
is a vertical slot-type structure which was completed in August 1964. It was
built by the State of Oregon under contract with the Bureau of Reclamation and
the WEID. It has twenty-one 8-foot by lo-foot rectangular concrete pools.
The floor slopes and the slots in the pools extend to the floor. The ladder
is operated durin periods of upstream anadromous fish migrations and uses
about 20 to 40 ft 3/s for ladder operation depending upon forebay depths. When
there is a difference of 20 feet between the forebay and tailwater, the ladder
will operate with about l-foot difference in water level between pools. A
12-inch-diameter pipe routes water from inside thg upper pool through a
diffuser in the lower pool to provide about 15 ft /s of additional attraction
flows for adult anadromous fish.

The ladder is not designed for trapping, counting, and holding of adult
anadromous fish. An electronic counter operated at the head of thisladder
for several years but has not been used recently. This counter was difficult
to calibrate and gave inconsistent results. Consequently, a temporary conduit
fyke-type trap is used in the upper four pools of the ladder for annual
counting of summer steelhead. The pools are then partially dewatered,  and the
fish are individually dip-netted, counted, and passed over the dam. Steelhead
broodstock selection (for the juvenile supplemental outplanting program) also
occurs in this manner. Downstream juvenile migrants are passed either over
the crest of the dam or through a bypass pipe that collects those fish which
have been screened from the canal entrance.

Louver .--The louver screen is mounted at the intake of the WEID Canal at
the left abutment of the dam. It was constructed by the Bureau of ComTlercial
Fisheries in 1961 under contract with the Bureau of Reclamation and the WEID.
It is approximately 30 feet long and consists of a series of fixed metal slats
spaced about 1 to 2 inches apart. It prevents most steelhead smolts from
entering the canal and directs them to the entrance of the bypass pipe.

Downstream Channel Improvements .--During 1984, modifications were made to
the Umatilla River channel below Three Mile Falls Diversion Dam to imorove
upstream fish passage. This work, overseen by the Corps of Engineers'and
ODFW, was about 90.percent complete at the end of the construction season in
1 ate 1984. A research project will be conducted in 1985 to monitor the
success of this project over a range of flows. According to ODFW (6), the
r.iver channel below the dam was observed to be a barries to upstream passage
of adu$t salmon and steelhead at flows less than 200 ft /s, and flows up to.
300 ft /s were3assumed to limit passage. With channel. work near completion, ,a .
flow of 1QO ft /s was assumed to be the minimum flow needed for adult paSsage.
However, even with channel work, it is estimated that flows up to 150 ft /s
will limit passage. Fish passage studies to be conducted in late 1985 should '
yield information on appropriate passage flow levels.



EXISTING FISHERY RESOURCES OF THE UMATILLA BASIN

Steelhead

Summer steelhead is the only anadromous species that inhabits the
Umatilla system. These fish have adapted to a number of limiting habitat
conditions in the basin. Run sizes in recent years have averaged about 1,880,
ranging from 700 to 2,500 returning adult spawners. Numbers of returning
adults appear to be directly related to riverflow conditions during the winter
migration period; higher flows allow for greater numbers of fish to pass
upstream to spawning areas.

Adult steelhead use the lower main stem Umatilla River primarily as a
migration corridor. Upstream migration begins as early as October, depending
on flows, with the peak occurring between November and March. Most spawning
occurs in April and May in the upper Umatilla River and its tributaries.
Estimated distribution of Umatilla summer steelhead spawning is as follows:

Stream Percent

Meacham Creek 40.0
South Fork Umatilla River 17.0
North Fork Umatilla River 10.0
Main stem Umatilla River 10.0
Squaw Creek 5.0
Birch Creek 15.0
Other tributaries 3.0

Egg incubation occurs from April through July. Most rearing takes place
in the same tributary streams where spawning occurs. The juveniles typically
spend 2 years in freshwater before migrating to sea as smelts. The estimated
annual outmigration of summer steelhead smolts is 50,000 to 100,000 native
fish. This occurs during the period April through June. Major periods of
summer steelhead use of the Umatilla River basin are as follows:

Upstream adult migration
Spawning
Egg incubation
Rearing

. Downstream smolt migration

October-May
April-May
April-July
All year
April-June .

The ODFW began supplemental hatchery outplanting of juvenile steelhead in
1980. Since the program began, ODFW released about 17,500 steelhead smolts in
1981, 59,500 in 1982, 60,500 in 1983,  58,000 in 1984,  and 60,000 in 1985.  The
outplanted smolts are progenies of native' adult fish trapped at Three Mile
Falls Diversion Dam.



Fall Chinook

A self-sustaining run of fall chinook has not existed in the Umatilla
River since shortly after the construction of Three Mile Falls Diversion Dam.
However, an abundance of potential spawning habitat is found throughout the
main stem Umatilla River. In addition, Meacham Creek up to the North Fork
also has potential for fall chinook spawning.

Under a fish release program developed by the CTUIR  and ODFW, juvenile
fall chinook have been liberated in the Umatilla River since 1982 at the
following rates:

Year of Approximate
Release Number of Fish Size Stock

1982 3.83 million
1983 100,500
1984 223,600
1985 225,000

Fingerlings Tule
Yearlings Upriver bright
Yearlings Upriver bright
Yearlings Upriver bright

.Approximately  20,000, 50,000, and 140,000 fall chinook yearlings were
acclimated and released at Bonifer Pond in 1983, 1984,  and 1985,  respectively,
The remaining smolts were released in upper Meacham Creek. A few 2-year-old
jacks (probably fewer than 100) from the 1983 release returned to the Umatilla
River in the fall of 1983. During the fall of 1984, adult tule and upriver
bright fall chinook returned to the mouth of the Umatilla River from the 1982
and 1983 hatchery releases. These fish had spent two to three growth seasons
in the ocean environment. The tule fish were 10 to 15 pounds and were mature
spawners. The upriver brights were immature males (jacks) of 20-24 inches in
length. Due to Umatilla River channel modification work underway below Three
Mile Falls Diversion Dam, none of these fish were able to move above the river
mouth,

When established, adult fall chinook will enter the Umatilla River in
October through December, with most spawning expected to occur in November and
December. Egg incubation takes place from December to mid-March, with rearing
between February and the end of May. Fingerlings will migrate downstream to
the Columbia River in March through June,

The major time periods that fall chinook are expected to utilize Umatllla
River basin waters are as follows:

Upstream adult migration
Spawning
Egg incubation
Rearing
Downstream smolt migration

October-December
November-December
November-March
February-May
March-July

9



Spring Chinook

Large numbers of spring chinook salmon existed in the Umatilla basin
prior to construction of Three Mile Falls Diversion Dam. The ODFW reported
small numbers of spring chinook in the system into the 1960's, but none have
been observed since.

Projected time periods of spring chinook use of the Umatilla River basin
are as follows:

Upstream adult migration Apri 1 -June
Spawning August-September
Egg incubation August-December
Rearing November-April
Downstream smolt migration April-June

POTENTIAL FUTURE FISHERY RESOURCES OF THE UMATILLA BASIN

. Steelhead

An implementation plan for enhancement of Umatilla River steelhead has
been developed by the CTUIR (4). Long-term escapement goals presented in this
plan for summer steelhead in the basin are 5,400 hatchery-produced adult fish
and 5,000 naturally produced adult fish.

Hatchery production goals will be achieved through annual releases of
200,000 steelhead smolts at the existing Bonifer facility and the Minthorn
acclimation facility currently in final design phase. The proposed Umatilla
hatchery near Irrigon (in the predesign phase) will produce these fish. The
60,000 smolts that are currently being reared at existing ODFW facilities and
released at Bonifer will continue at least until the Umatilla hatchery comes
online. Any excess broodstock returning to the Bonifer and Minthorn
facilities will be used for enhancement of natural production by reseeding
(adult or egg outplanting) in underutilized habitat.

Riparian and instream habitat improvement needs were identified in the
CTUIR  Umatilla River basin report of January 1984 (4). These projects were
submitted to the Northwest Power Planning Council in November 1983 as proposed
amendments to the Fish and Wildlife Program of the Northwest Power Planning
and Conservation Act of 1980. There is an excellent opportunity to vastly

~ improve the natural production of anadromous fish habitat throughout the. *
Umatilla basin. .

Fall Chinook

The Umatilla Basin Implementation Plan (4) cites long-term escapement
goals of 10,000 hatchery-produced and 12,000 naturally produced.fall  chinook
salmon. Approximately 225,000 yearlings are programmed for acclimation and
release at the Bonifer and Minthorn facilities through 1987. Based upon the
results of ongoing studies at Bonneville hatchery, the most cost-effective
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program for juvenile releases will be used. This may include year1 ing
releases, fall reared smolts, or fingerlings. Based upon available data, a
return of about 2,500 adult fish would result from either program. Returning
adult fall chinook will be used as broodstock for hatchery production and to
foster natural production in the system.

Spring Chinook

Potential spring chinook spawning habitat exists in the upper main stem,
lower North Fork, and South Fork Umatilla River and in Meacham Creek. The
CTUIR and ODFW have plans for reestablishment of spring chinook in the
Umatilla basin. Escapement goals are 10,000 hatchery-produced fish and
1,000 naturally produced fish. However, poor spring passage conditions and
lack of deep holding pools for adults could limit the production of these
fish. To avoid or reduce potential passage problems, broodstock would be
selected for early arrival of adults to avoid low streamflows. When
introduced, adults would enter the Umatilla River in April and May and migrate
to upstream resting pools near spawning grounds. Adults would hold over in
these pools until spawning commenced in late Au-gust and September. Most
juveniles would rear for a year prior to migration in April, May, and June.

Umatilla Basin Project

The Bureau of Reclamation recently completed a Planning Report/Environ-
mental Statement on the Umatilla Project. This project emphasizes flow
enhancement to help restore chinook runs and enhance steelhead runs in the
Umatilla River basin. The plan's major feature and recommended plan of
development is that of improving streamflows by "importing" water from the
neighboring Columbia River,

The recommended plan includes a program to pump water from the Columbia
into Cold Springs Reservoir for distribution to irrigators. Use of this
imported water by irrigators would permit Umatilla River water which is now
diverted or stored for irrigation use to remain in the Umatilla River to
improve flow conditions in the lower basin. Structural features include a
major pumping plant on the Columbia River (Lake Wallula),  a relift pumping
station, and carriage facilities. Increased streamflow in the lower Umatilla
River in conjunction with improved fish passage at Three Mile Falls Diversion
Dam would optimize passage conditions at the dam.

In addition to the pumping feature, the plan proposes improvements to
.fish  passage facilities and install.ation of protective screens at some
e,xisting  irrigation diversions, A significant plan feature is a
postconstruction monitoring program which would "fine tune" flow improvements
and other measures in meeting fishery enhancement objectives. This monitoring
program, now expected to extend over a 120year period, would aid project
operators and fishery experts in adjusting operations or proposing additional
measures to meet fishery restoration goals.
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PRESENT AND POTENTIAL FUTURE FISHERY PROBLEMS
ASSOCIATED WITH THREE MILE FALLS DIVERSION DAM

Steelhead

Adults

Adult steelhead enter the Umatilla River in the late fall when the
irrigation season has ended and natural flows begin infreasing (table 1). As
runoff increases to medium to high flows (ahout 500 ft /s or greater), a
higher percentage of water spills over the crest of the dam, and attraction
flows at both ladders become a smaller portion of the total flow. This
creates a false attraction problem for steelhead in the tailrace area.
The resulting migration delay creates increased stress and mortality when fish
jump and become trapped in the open bays beneath the dam. An estimated
20 percent of the 1982-83 steelhead return was lost because of these
conditions at Three Mile Falls Diversion Dam.

The left bank ladder is well designed for-steelhead passage but lacks
adequate attraction flows at the entrance during medium to high flows. The
right bank ladder is not adequately designed by today's standards. It has
poor entrance conditions, poor turn pool conditions, poor exit conditions, and.
is not self-regulating. It also lacks adequate attraction water at all flow
levels. Sediment naturally accumulates above the east side of the dam and
restricts flow into the right bank ladder, thus impeding fish passage. There
are no trapping or counting facilities at the right bank ladder and only
marginal opportunities at the left bank ladder.

Debris hanging over the dam crest and accumulating in the tailrace area
impedes lateral movement of steelhead along the base of the dam. This
situation, combined with insufficient attraction flows at the ladder
entrances, also creates migration delay and stress. Accumulation of debris
above the east side of the dam restricts the amount of flow entering the right
bank ladder. Failure to maintain control of debris above and below the right
bank ladder may cause stranding of adult steelhead.

Juveniles

Juvenile steelhead migrate downstream past Three Mile Falls Diversion Dam
by passing over the crest, through the fish ladders, or through the smolt
bypass pipe on the west side. The.bypass pipe drops fish 20 feet into the
tailrace area below the dam. This may cause injury, stress, and possible .
mortality to'smolts,.especially  during low f.low conditions when the.bedrock
area below the pipe does not contain adequate pool depths. This condition is
even worse for those smolts passing over the crest of the'dam. Smolts
encounter the louver system at the intake of WEID  Canal. A NMFS study
(5) indicates that the passage efficiency of this type louver system for
steelhead smelts under ideal flow conditions is 70 to 95 percent. Passage
conditions at Three Mile Falls Diversion Dam are probably near the low end of
this range because of problems with the approach velocities, nonlaminar flows*
and bypass slot velocities. This efficiency does not meet NMFS criteria for
screening facility design, which requires successful passage of all fish.
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A sumnary of the current passage conditions for steelhead, expressed as a
percentage of adult and juvenile fish passing Three Mile Falls Diversion Dam,
is provided in table 2. Future steelhead passage conditions, again assuming
no flow enhancement with the present facilities at Three Mile Falls Diversion
Dam, would not change. However, greater numbers of fish would be impacted as
the benefits of the combined CTUIR/ODFW enhancement program are realized
(table 2).

Fall Chinook

Adults

3As indicated in table 1, adequate flows (assumed to be 200 ft /s or
greater) for adult fish passage to Three Mile Falls Diversion Dam can occur
during the October through December migration period. During this period, all
the passage problems listed for adult steelhead would be common to fall
chinook. These include (1) false attraction flows below the dam, (2) lack of
adequate attraction to the ladder entrances, and (3) debris and/or sediment
above and below the dam. In addition to these problems, the overflow weir
design of the right bank ladder does not promote chinook passage as would the
vertical slot design. A submerged orifice or vertical slot is especially
important for the ladder entrance,

Table 2 .--Assumed Existing Passage Conditions
(Expressed as Percentage of Fish Passing Three Mile Falls Diversion Dam)

Steelhead Fall Chinook Spring Chinook
Passage Condition Adults Juveniles Adults Juveniles Adults Juveniles

Without flow
enhancement 75 75 38 50 48 60
With Reclamation
flow enhancement 80 75 90 50 80 75

Migration delays for fall chinook are generally more harmful than for
steelhead due to the relatively short period of time between migration and
spawning,

During flow periods that could provide adequate fish passage, movement
through the left bank ladder could be satisbactory. However, counting,
trappinq, arid holding facilities are poor. During periods of extreme low
flows, passage would be reduced or eliminated. Water temperature and swimming
duration are not expected to cause passage problems.

Juveniles

The NMFS study (5) indicates that the passage efficiency of louvers for
fall chinook migrants under ideal flow conditions varies from 40 to 90 per-
cent. The larger-sized yearling chinook smolt presently being released would
likely be near the upper end of this range. Future outmigrations of natural
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and hatchery fry and fingerlings would likely experience efficiencies near the
lower end of this range. The same problems with velocities and nonlaminar
flows affecting louver efficiency for steelhead would be more of a problem for
the smaller fall chinook. NMFS policy has been to pass 100 percent of the
fish, thus passage criteria would not be met in either case. Chinook
downstream migrants would also experience the same problems with injury,
stress, and possible mortality from the juvenile bypass system as discussed
for steelhead.

A summary of the current passage conditions for fall chinook, expressed
as a percentage of adult and juvenile fish passing Three Mile Falls Diversion
Dam, is provided in table 2. Future fall chinook passage conditions, again
assuming no flow enhancement with the present facilities at Three Mile Falls .
Diversion Dam, would not change. However, greater numbers of fish would be
impacted as the benefits of the combined CTUIR/ODFW enhancement program are
realized (table 2).

Spring Chinook

Adults

.Medium to high flows often occur during the April and early May migration
period. With these conditions, problems listed for steelhead and fall chinook
at Three Mile Falls Diversion Dam would also be common for spring chinook.
These include (1) false attraction flows below the dam, (2) lack of adequate
attraction to the ladder entrances, and (3) debris and/or sediment obstruction
above and below the dam. In addition to these problems, the overflow weir
design of the right bank ladder does not promote chinook passage as would a
vertical slot design. A submerged orifice or vertical slot is especially
important for the ladder entrance.

In late May and into June, flows can rapidly decrease to very low flow
conditions because of irrigation diversions (table 1). Passage during these
periods could be significantly reduced or even eliminated. Migration delays
for spring chinook would have very serious implications because upstream
passage to holding and spawning areas would be impossible later in the spring
and into summer. This would especially be a problem during late May and early
June for late arriving adults. During periods of adequate flows, movement
through the left bank ladder could be satisfactory. However, existing
counting, trapping, and holding facilities are inadequate. Temperature
conditions and/or swimming duration are not expected to cause passage problems.

Juveniles .,
. .

Spring chinook downstream migrants are expected to be yearling smelts.
The NMFS study (5) indicates that the passage efficiency of louvers for spring
chinook smolts under ideal flow conditions varies from 60 to 90 percent. The
previously discussed problems with velocities and nonlaminar flows affecting
louver efficiency for steelhead would also affect spring chinook. NMFS policy
has been to pass all of the fish. Therefore, NMFS passage criteria would not
be met. Spring chinook downstream migrants would also experience the same
problems from injury, stress, and mortality with the juvenile bypass system as
those listed earlier for steelhead and fall chinook.
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A summary of the current passage conditions for spring chinook, expressed
as a percentage of adult and juvenile fish passing Three Mile Falls Diversion
Dam, is provided in table 2. Future spring chinook passage conditions, again
assuming no flow enhancement with the present facilities at Three Mile Falls
Diversion Dam, would not change. However, greater numbers of fish would be
impacted as the benefits of the combined CTUIR/ODFW enhancement program are
realized (table 2).

ALTERNATIVE IMPROVEMENT MEASURES

The study considered several potential measures which are discussed
below. These include two fish ladders, a concrete apron plus improvements to
the existing left bank ladder, a cap on the crest of the dam plus improvements
to the left bank ladder, and dam removal.

TWO Fish Ladders

Description of Facilities

Right Bank Ladder.--The main' feature of this alternative would be the
construction of a new right bank ladder to improve fish passage. In addition,
this alternative includes modifications to the existing left bank ladder and
the installation of rotary drum fish screens and related structures in the
WEID Canal,

The right bank fish ladder would be located just left of the existing
pool-and-weir fish ladder (which is inadequately designed by today's standards
and would become inoperable). A second ladder of adequate design at the dam
would prevent stranding and delay of adult migrants that would make their way
to the right side due to attraction flows over the dam. The new ladder would
be a vertical slot design with a 15.inch-slot opening and a 1O:l sloping
floor, Ten pools would be needed, with pools being 8 feet wide and 10 feet
long. The overall length of the structure would be about 100 feet, with about
75 feet extending downstream from the crest of the dam (see design drawing).

An entrance pool would be excavated in the rock in front of the entrance
structure. The entrance structure would have two gates, one for low flow
conditions and one for high flow conditions. However, only one gate would be
operated at any one time. Improved channels would be excavated downstream and
along the toe of the dam leading to the two entrance gates, and secondary
channels and potholes would be capped to facilitate better access to the .
&trance structure,

Auxiliary water to the entrance structure would be supplied by an
overflow gate. The water would spill over the gate into a separate pool,
through a baffle structure, and then through a diffuser grate before entering
the entrance structure.

The exit structure would have a viewing station for viewing and counting
fish, a fish crowder, and a trapping and sampling facility. The exit would be
approximately 60 feet left of the exit for the existing pool-and-weir ladder
which will help minimize the amount of silt accumulation. A retaining wall
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would extend upstream of the exit structure for ease of maintaining an open
exit channel. Silt removal in the exit channel and debris removal from the
dam crest and channels immediately downstream are essential maintenance tasks
necessary to keep the fish ladder functional.

Adult fish could be trapped as they pass through the exit channel just
beyond the viewing station. Fish would be diverted into a separate holding
pool instead of being allowed to pass into the river. This would be done by
controlling a set of hydraulically operated slide gates. Once in the holding
pool the fish would be moved into a portable tank by a crowding mechanism,
The tank would then be lifted from the holding pool by an elevator system and
raised high enough to sluice the fish from the portable tank into fish
transport trucks.

Grating over the structures as well as chain link fence around the entire
facility would be provided to prevent poaching and vandalism.

Left Bank Ladder Modifications .--The left bank ladder modifications would*include a new entrance structure, improved auxiliary water supply, a viewing
and counting station, a fish crowder, and a tra'pping  and sampling facility,
The vertical slot ladder itself would not be changed, since it meets current
state-of-the-art design criteria,

In order to modify the existing fishway exit and entrance, the top of one
of the arch buttresses would be removed. The old auxiliary water supply pipe
and existing bypass pipe would be removed as well, Much of the existing
entrance and exit would be renovated, Trashracks would be required across the
exit to the fishway and the entrance to the auxiliary water supply. New
trashracks would. replace existing ones across the canal entrance (see design
drawing).

The trapping and sampling facility would operate in a similar manner as
the facility on the right bank ladder. However, tank trucks would not be able
to park adjacent to the structure. Tank trucks would load from a location
just downstream of the gatehouse, which avoids the use of the canal bridge. A
long sluice system would be used to transfer fish from the elevated portable
tank to the trucks.

Grating would be placed across open structures to prevent poaching.
Access is limited to this side by existing locked gates on the canal access
road, so additional chain link fence is not required.

Silt removal would be required to keep the fish ladder operational as
well as debris removal from the exit, entrance, and immediate channels
downstream.

WEID Canal Fish Screens .--A new fish screen structure would be located on
the WEID Canal just downstream of the existing gatehouse. The existing louver
screens in the canal entrance would be removed since they would no longer be
needed. The new facility would include seven rotary drum fish screens, each
10 feet in diameter and 12.5 feet long, oriented at an angle of 25’ to the
canal flows (see design drawings). The total length of the fish screen
structure would be 110 feet. The screens are designed to handle flows of
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310 ft3/s (which is
averages only 210 ft

>he design capacity of the canal). Since actual usage
/S during t3e peak month of the irrigation season and the

existing capacity is only 270 ft /s due to settlement of the canal, a new
lower design flow may be chosen before the final design stage.

The screening facilities include a single entrance bypass structure with
a pump-back system to return a large portion of the bypass water back to the
canal. This is needed especially during low flows to optimize water usage. A
juvenile sampling structure would be located between the bypass structure and
the Umatilla River.

The WEID has been issued a preliminary permit by the Federal Energy
Regulatory Commission to study the feasibility of installing a powerplant in
the town of Umatilla. Water to run the new generator would be diverted at
Three Mile Falls Diversion Dam through the WEID Canal. Since the powerplant
would primarily be operated during the winter and spring months, some concern
has been raised over potential conflicts between operation of the powerplant
and winter operation of the new screens, which would be subject to the
formation of frazil ice during periods of cold weather.

The possibility of using an advanced louver system, methods of operating
the drum screen during cold weather, and winter operating constraints and
responsibilities will be addressed during preparation of final designs and
specifications.

Operating Plan

The ideal operating flow for each ladder is 85 ft3/s. This condition
provides the desired attraction velocities through she entrance gate to
attract the fish. This flow is made up of 45-60 ft /s from the ladder
(depending on flows over the crest), with the remaining flow being made up
from the auxiliary wateg supply system. The ladders are designed to operate
at flows up to 6,000 ft /s passing the dam. During low flows over the crest
(when not enough water is available to operate two ladders satisfactorily),
only the right bank ladder would be in operation. If no flows are going over
the crest, then only the left bank ladder would be operational, provided there
would be enough water to attract the fish and pass them up to the dam from
downs ream.s Both ladders would successfully pass fish at flows of less than

. 85 ft 1s.

The fish Screen structure will handle 310 ft3/s at velocities of 0.5 feet
per secong (ft /s); however, historical irrigation usage has been an average
of 219 ft /sin any month. The bypass structure will take approximately

. 65.ft /s undes normal conditions,l however,.the 'pump-back system3is capable of .
pumping 62 ft /s back into the canal if needed. Only 4 or 5 .ft /s are
required to operate the sampling structure and to pass juveniles to the river.
However, additional water from the dam or ladders is needed to safely carry
the juveniles downstream unless they are trapped and hauled by truck.

costs

The construction costs for the new right bank ladder, the left bank
ladder modifications, and the fish screen facilities are estimated to be
$3,475,0on. This includes $1,060,000 for the right bank fish ladder,
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$605,000 for the left bank ladder modifications, and $1,810,000 for the fish
screen facilities.

Annual operation and maintenance costs would be $21,000 for the right
bank ladder, $25,000 for the left bank ladder, and $20,000 for the fish screen
facilities--a total of $66,000.

Construction and annual operation and mafntenance  costs are based on an
October 1984 price level.

Concrete Apron Plus West Ladder

Description of Facilities

This alternative would consist of a training wall (barrier) and apron
constructed downstream of the dam, modifications to the left bank ladder, and
new screens and related structures in the WEID Canal (see design drawing).

The barrier would consist of a 460.foot-long, 4-foot-high concrete wall
with a 15-foot-wide concrete apron, constructed along the interface of the
river channel--and the overflow area downstream of the dam. The barrier would
train upstream migrating adult fish toward the entrance to the fish ladder on
the left bank and would prevent fish from reaching the east side of the dam
where they are subject to injury, stranding, and poaching. The upstream area
would be filled with rock and capped with concrete to eliminate fish resting
areas and to reduce trash accumulation. In order for the barrier to function
properly, the barrier, fill, and cut areas must be kept clear of debris.

The concrete barrier wall would be equipped with an aeration piping
system. This would reduce the differential pressure created beneath the
overflowing nappe, The fill area would have drain pipes to reduce uplift
pressures and steel anchors to reduce erosion of the fill rock.

The left bank ladder modifications and the fish screen structures would
be the same as described under the two-ladder alternative.

Operating Plan

The barrier and apron would operate effectively under a range of flow
conditions. However, the structure was designed sych that velocities on the
apron would be about 16 ft/s at a flow of 3,000 ft /s. This velocity would
make it difficult for fish to get on the apron. Those fish that .did get on .

,. the apron would have to continue' to swim agajnst the high velocityto the .
upstream end of the apron. Here they would find it difficult to jump the .
4-foot-high wall since flow depth on the apron would be too shallow for them
to obtain vertical acceleration, At any time, if a fish would turn broadside
to the flow, it would be swept off the apron. Any fish which would manage to
pass the barrier would eventually be swept back into the main river channel
since the area between the barrier and the toe of the dam would be filled to
eliminate holes and pools where a fish could rest.
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Only the left bank ladder would be operational under this scenario. The
operation of the left bank ladder and fish screens would be the same as
described under the two-ladder alternative.

cost 5

The construction costs for the fish barrier and apron, the left bank
"ladder modifications, and the fish screen facilities are estimated to be
$3,560,000. This includes $1,145,000 for the barrier and apron, $605,000 for
the left bank modifications, and $1,810,000 for the fish screen facilities,

Annual operation and maintenance costs would be $7,000 for the barrier
and apron, $25,000 for the left bank ladder, and $20,000 for the fish screen
facilities--a total of $52,000.

Construction and annual operation and maintenance costs are based on an
October 1984 price level,

Cap-on-crest Plus West Ladder

Description of Facilities

A cap on the east and center portions of the dam would be the key
features in this alternative. Other features would include modifications to
the left bank ladder and new fish screens and related structures in the WEID
Canal (see design drawing).

A 2.5.foot-high cap would be constructed on the dam crest for a 3000foot
length starting from the east (right) side. A center section would have a
1.75.foot  cap for another 300 feet, The west 200 feet of the dam would be
left without a cap. During low flow conditions (generally from July through
February), fish attraction waters would be directed to the left bank fish
ladder. Water cresting the dam would spill into an entrance pool which would
be constructed along the face of the dam for the entire 200 feet of the
uncapped section. A new channel would be constructed from the east end of the
pool. Old channels would be filled in and capped with concrete to prevent
stranding and delaying of upstream migrants.

Debris removal from the dam crest, left bank fish ladder entrance and
exit, and the canal entrance would be essential for proper operation of all
facilities,

The operation of the left bank ladder and fish screens would be the .
same as described under the two-ladder alternative. The existing right bank
pool-and-weir ladder would be inoperable under this alternative.

The cap-on-crest alternative would present a number of problems that
would require further investigation. This alternative would result in an
approximate l/2-foot increase in the maximum pool elevation behind the dam,
which would require flow routing studies to determine whether the WEID Canal
headworks and left fish ladder exit would need to be raised. The weight of
the proposed cap may affect the structural stability of the dam. Core samples
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from the dam would be taken to determine any need for additional structural
support to the dam.

Operating Plan

With the cap on the crest, flows would be directed to the west portion of
the dam during low flow conditions.3 The noncapped section of the dam would be
able to handle flows up to 1,528 ft
could increase to 3,251 ft3/s.

/s, and wi 5h the middle section, flows
Above 3,251 ft /s flows woyld start crestfng *

the east- capped section of the dam as well. At 15,600 ft /s, the cap would
raise the water surface behind the dam by 0.5 feet over current conditions.

85 ft‘ /s and 65 ft3/s, respectively, as described under the two-ladder
she left bank fish ladder and bypass structures would require up to

alternative.

costs

The construction cost for the cap-on-crest, the left bank fish ladder
modifications, and the fish screen facilities are estimated to be B&985,000.
This includes $570,000 for the cap on the dam, $605,r)OO  for the left bank
modifications, and $1,810,000  forthe fish screen facilities.

Annual operation and maintenance costs would be $10,000 for the
cap-on-crest, $25,000 for the left bank ladder, and $20,000 for the fish
screen facilities--a total of $55,000,

Construction and annual operation and maintenance costs are based on an
October 1984 price level.

Dam Removal-

Description of Facilities

This alternative would require the construction of a new pumping plant at
the mouth of the Umatilla River to suppl'y water to the WEID Canal. Fish
passage in the river would be improved by restoring the river channel to
predam conditions. This would require the removal of a portion of the dam and
bedrock and/or silt removal behind the dam. No fish ladders would be
required, and the canal headworks would be abandoned, Water normally diverted
at the dam for irrigation would be allowed to pass downstream for improved
fish flows, particularly during low flow conditions and high fish migration.,
Water for the WEID Canal would be supplied by the pumping plant.

A new pumping plant would be constructed near the mouth of the Umatilla
River at the present pumping site, Existing features are obsolete and would
be entirely replaced. The new piant would have a capacity of 6,500 horsepower
and would be able to lift 270 ft /s (present canal capacity) 150 feet to the
existing canal structure. The forebay channel would need to be deepened,
discharge lines replaced, and a new outlet structure built,

Approximately one-third of the dam would have to be removed to restore
the channel to predam conditions. The other portions of the dam and related
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structures would be left in place and abandoned. Some of the silt behind the
reservoir would be removed to prevent environmental problems downstream. The
quantity of silt that would be removed and the amount left to flush downstream
are not known at this time.

Operating Plan

WEID would obtain all its water supply from pumping from the mouth of the
Umatilla River. A portion of this supply would have to be pumped back toward
Three Mile Falls Diversion Dam.
from this point.

However, most of the needs are downssream
The maximum capacity of the pumping plant is 270 ft /s,

which is more than current supply (however, less than existing water rights).

Water normally diverted for irrigation at Three Mile Falls Diversion Dam
would be allowed to pass downstream to improve fish passage flows in the river.

costs

The construction costs for the pumping plant and dam removal are
estimated to be $8,280,000. This includes $7,900,000 for the pumping plant
and related structures and $380,000 for removal of a portion of Three Mile
Falls Diversion Dam. This includes a limited amount of silt removal.

Annual operation and maintenance costs were not calculated for this
alternative. Construction costs are based on an October 1984 price level.

A comparative summary of plans is found in table 3.
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Table 3 .--Comparative Summary of 91 ans

Item Two Fish Ladders
Concrttt Apron
Plus Not Ladder

Cap-on-crest
Plus Ytst Ladder Dam Rtmval *

Advrntrgts Technology proven on
ladder dtslgn

Reduces strrndlng of
fish

Offtrr most vtrsatllity
for operation, trapplng,
and counting

Improved attractlon
water to both ladders

Improved passage to
and through left
bank ladder

Canal screens included

Facflltatts dtbrls
rtmovrl from fret of
dam

Uould only requfrt
optrrtjon and main-
tenance on ant ladder

Additfon of counting/
trapping frcllitits
in right bank ladder

Canal screens
included

Disadvantages High operation and Hydraulics of bawler
maintenance (dtbrls and unknown without model
silt) pottntfrl on left testing
bank ladder

Debris or unfavorable
hydrrul lcs may create
pockets of false
attractlon flows,
resulting in adult
migration delay

Least costly alttma-
tivt

Yould only rtquin
optratlon  and mainten-
tnanct on one ladder

Improved attrA1on to
right bank ladder

Mdition of counting/
trapping facllltits in
right bank ladder

Canal screens included

Potential for txctss9vt
debris problem at canal
headworks

Possible safety of dams
problem

Canal htadworks  would
need to be raised
due to rrlse in maxixnxn
reservoir water surface

fatal construc-
tfon costs s3,475,000 S3,560,000 S2,985.000

Dpefatlon,
maintenance.
replacementl and
power costs 166,000 s52,OOo $55,000

Uould provide mst
natural condltlons
for fish passage
whfch would ctust,
least stress on fish

- (assuming adequate
Iflows In rlvtr and
chrnntllratlon  In
reservoir area If
needed)

Most expensive alttf-
native

Pumping costs my
increase In future

Loss of trapping/
counting opportunities
rt Three Mile Falls
01 vets1 on Dam

Environmental levacts
more seven than other
alternatives

18,280,OOO

Rot calculated

DEVELOPMENT OF ALTERNATIVES AND SELECTION OF RECOMMENDED PLAN

The varfous fishery agencies, the Lhnatilla  Indian tribes, and the WEID
were involved in the selection of the recommended plan.

During the preparation of the biological assessment in mid-1984, seven.
Y conceptual alternatives were deftned by the agencies and Indians. Three of . .
these alternatives were eliminated early-in the planning stage; a discussion
of this process is found in the following section. More detailed engineering .
designs and cost estimates were done on the remaining four alternatives just
discussed. Preliminary designs and cost estimates were presented to the WEID
in mid-February 1985 and to the fishery agencies and Indians in late February.

The representative from the WEID (Mr. Darrell Dick) favored the Concrete
Apron Plus West Ladder alternative because it was felt that the apron would
facilitate debris removal from the face of the dam and would be somewhat
self-cleaning. The representatfve  also expressed that the Cap-on-crest plus
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West Ladder alternative would be undesirable because of significantly
increased debris problems at the canal headworks. Also, since this plan would
result in a slightly higher reservoir pool level during high flows due to
reduced spillway width, the canal headworks would probably have to be raised.
The WEID's main concern with the two-ladder plan is the question of operation
and maintenance funding and responsibility. The construction of a new ladder
on the right bank could cause difficulty in access along the face of the dam
for maintenance work.

The fishery agencies and Indians have unanimously endorsed the two-ladder
plan. However, the U.S. Fish and Wildlife Service, CTUIR, and Columbia River
Intertribal Fish Commission initially indicated a preference for dam removal.
Since this alternative is much more costly than the other alternatives, they
chose the two-ladder plan as their recommended plan. Within the ODFW, some
people initially indicated a preference for the concrete apron plan because
there would be less effort involved in counting and trapping fish with only
one ladder. However, several people expressed concern over the effectiveness
of the barrier. It was felt that there was high potential for the creation of -
pockets of high flows along the face of the barrier, which would attract fish
and create delays in upstream migration. Conversely, the technology and
effectiveness of the fish ladders are proven.

No preference was shown for the Cap-on-crest alternative.

Based on the above, the two-ladder plan has been chosen as the
recommended plan. WEID's concern for a means of access to the face of the dam
will be addressed during final design work.

Copies of letters from the various agencies and Indians sumnariting their
positions on the alternative items are found in the appended material.

OTHER PLANS CONSIDERED

Three other alternatives were considered in the earlier stages of this
study but were eliminated for various reasons. These alternatives were
(1) right bank ladder only; (2) ladder at new location (i.e., middle of dam);
and (3) center cap-on-crest with sill-type ladder on east side. The East
Ladder only alternative was-eliminated because it would abandon the best (left
bank) existing ladder, and it was thought that a single ladder was not
sufficient to meet fish passage problems. The middle ladder alternative was
eliminated because of access and maintenance difficulties, particularly when
trapping and counting fish. A middle ladder would require more water to

operate and would be more costly than a. bank ladder due to additional height . .
and strength requirements. The sill-type ladder was omitted because it would
be more difficult to regulate flow, debris in the ladder would be a major
problem, and trapping and sampling facilities would.not be available.

DATA NEEDS FOR FINAL DESIGNS AND CONSTRUCTION

A variety of data must be collected and analyzed before final designs can
be prepared and construction begun. Additional control surveys and topograph-
ical mapping are needed at each ladder and fish screen structure. Surveys are
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needed to establish river cross sections above and below the dam and canal
cross-sections and profiles above and below the screen site. Geological
investigations are needed to explore foundation conditions at each structure
to locate possible borrow sources and to locate sites for disposal of waste
materials. Hydrologic records and analyses are needed to develop water
surface profiles above and below the dam and the screen site. Also, a flood
frequency analysis needs to be prepared for the site, and operational data
needs to be analyzed before final designs and specifications can be determined..

Records of all construction at and within the construction area of the
ladders and screens need to be examined to determine how new construction
should tie into existing facilities, to locate possible utilities, to
establish access routes, and to locate rights-of-way.

Stream maintenance requirements during construction of the fishways need
to be determined.

IMPLEMENTATION AND OPERATION AND MAINTENANCE
a

Permits and Clearances

Prior to any construction, Reclamation will submit a joint Application
for Permit to both the Army Corps of Engineers and State of Oregon, Division
of Lands. This will comply with both section 404 of the Clean Water Act and

. appropriate State regulations for removal or filling of materials in waterways,

As part of this process, Reclamation will also comply with any local
regulations governing alterations and/or development within a flood plain,

Construction Schedule

BPA proposes to fund construction of fish passage and protective
facilities at Three Mile Falls Diversion Dam. The construction schedule (on
the following page) was developed to provide continued operation of at least
one ladder at all times, Design data for the left bank ladder modifications
would be collected in July and August of 1985,  and preparation of final
designs and specifications would begin at the same time. The construction
contract would be awarded in September 1986,  and the modifications would be
complete by September 1987. The schedule for the right bank ladder would be
the same as the left bank ladder except that it would be 1 year later, with
completion in September 1988.. Some trapping-and hauling of fish during
construction may be required to supplement passage through. whichever ladder is
o-perating  at the time. Both ladders would be fully operational for the fall .
and winter 1988  upstream migration period.

This construction schedule is contingent upon securing funds for
construction and upon input and review from appropriate fishery agencies and
the CTUIR in a timely manner to complete the designs.

Design data for the WEID  Canal screens would be collected in October and
November 1985. Preparation of final designs and specifications would start in
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December 1985. The construction contract would be awarded in February 1987.
Fabrication of screens would begin at that time. Construction of the screen
structure would start in October 19137 and would be complete by March 1988.

Operation and Maintenance Costs and Responsibilities

Present operation and maintenance responsibilities are shared between
WEID, ODFW, and NMFS. The WEID is responsible for debris removal along the
face of the dam and from the louvers. The district has no responsibility for
operation and maintenance activities on the right bank ladder. Estimated
annual operation and maintenance expenses borne by WEID are $10,500, which
includes $9,000 per year for labor (wages) and $1,500 for minor and ordinary
maintenance and repair on gates, the louvers, and other structures. About
once every 8 to 10 years the district removes silt from just upstream of the
east abutment and snags and other debris from the dam crest at an estimated
cost  o f  $4,000.

The right bank ladder was reopened in 1984 after being out of service for
20 years. The left bank ladder is used to trap and count fish by partially
dewatering it and dip-netting individual fish and passing them over the dam.
The ODFW has responsibility for this activity, which requires about 50
man-days per year to accomplish.

The louvers were constructed by NMFS in 1961. Funding for annual
maintenance and repair is passed to ODFW from NMFS in a program that includes
fish screens throughout the Columbia Basin. No funding estimates are
available for operation and maintenance on the louvers.

BPA will fund design an4 construction of fish passage and protective
facilities at the dam, and informal indications are that they will provide
operation and maintenance funds perpetually. Specific operation and
maintenance responsibilities have not been identified at this phase of the
project, Estimated annual operation and maintenance costs for the facilities
outlined in the recommended plan are about $66,000. It is assumed that
Reclamation would be responsible for overseeing operation and maintenance
activities. One possibility under consideration is to include the operation
and maintenance function in the Yakima fish passage facilities program since
Three Mile Falls Diversion Dam is reasonably close to the Yakima Project.

Resolution of the various questions regarding operation and maintenance
of fish passage facilities at Three Mile Falls Diversion Dam should be a top
priority as this project moves into the final design phase.

ENVIRONMENTAL CONSIDERATION AND NEPA COMPLIANCE

Environmental Considerations

Constructing fish ladders and fish screening structures at Three Mile
Falls Diversion Dam would be classed as a minor construction activity and
would have only minor, short-term, and localized negative environmental
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effects. None of these effects would be considered significant. The effects
of the proposed construction would be limited to four environmental
parameters --air quality, water quality, noise, and fish and wildlife.

Increases in dust and exhaust emissions at all sites would be minor
during construction and would result from operation of equipment. These
increases would be limited to the immediate area near the comtruction sites
and would be insignificant.

Construction of the fish ladders and fish screens would require
constructing cofferdams or other type barriers to dewater the construction
sites, This activity would cause short-term and minor increases in turbidity
downstream. However, the increase in turbidity would disappear within a few
hours after completion of the activity as the natural streamflow cleansed the
area.

A minor and short-term increase in noise levels would occur in the
immediate area of the construction site. There are no residential areas in
the immediate vicinity of the dam, and noise levels are already somewhat high
from falling water and traffic on a nearby highway. The increased noise
levels during construction would not be significant.

Noise and human activity in the immediate area of construction at each
site may cause the temporary displacement of a few animals sensitive to this
activity. Construction of the ladders and screens would correct existing
passage problems which now result in substantial mortality and delay of fish
as they attempt to pass Three Mile Falls Diversion Dam. This action would
help rebuild the severely depleted anadromous fish runs in the Umatilla River
basin.

Construction of the fish ladders and screens would not change the
existing land use which is diversion of water for agricultural purposes. The
proposed action would not have any effect on any wild and scenic river,
national trail, designated or proposed wilderness area, or threatened or
endangered species.

NEPA Compliance

The Bureau of Reclamation and BPA are coordinating the preparatfon of an
environmental assessment, which will be ready for public review during late
summer 1985. If this environmental assessment supports a Finding of NO

Significant Impact (FONSI), the FONSI document will be completed by late .
October 1985.

COSTS DEVELOPMENT

Construction costs shown in this report are total construction costs
based on an October 1984 price level and include allowanlzes for rcntingencies,
engineering, and supervision iuring construction. These costs were developed
by applying unit prices to quantity estimates developed from ;r<?liminary
layouts and designs. Ladder and screen layouts and designs WXE developed in
cooperation with ODFW and NMFS. Ladder ar;d screen layouts and ilesigns were
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also based on Reclamation fish passage and protective facilities being
constructed on the Yakima River Basin Project, Washington. Designs reflect
the current state-of-the-art for fish passage and protection for this size of
project. Quantities for rotary screen and pumpback  estimates in this report
are based on the specification drawings for the Sunnyside screen facility and
adjusted as necessary for site-specific conditions.

The costs developed in this report are the best available at the present
time and should provide an adequate cost estimate for project construction.
Some items that may be required in final designs were not evaluated in this
study, Among other things, these could include a check structure downstream
of the fish screens to help regulate the flows in the canal, filling in the
bays of the dam to prevent stranding if fish should still be inclined to
"jump" the dam, and repair of seepage problems to the canal downstream of the
fish screen structure.

CONCL1JSIONS AND RECOMMENDATIONS

Conclusions

The provision of adequate fish passage and protective facilities at Three
Mile Falls Diversion Dam would be a highly important step in the process of
enhancing stee?head  runs and reestablishing chinook salmon runs in the
Umatilla  basin.

Recommendations

It is recommended that final designs and specifications on the
recommended plan and NEPA compliance requirements be completed as outlined in
tne enclosed schedule and construction be initiated as proposed. This
objective is in keeping with the recommendations of the Northwest Power
P'anning  Council in its Fish and Wildlife Program and with the goals of the
ODFW and Columbia River Intertribal Fish Commission in reestablishing chinook
salmon runs in the Umatilla  basin.
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United States Department of the Interior

Reference RG:mm

FISH AND WILDLIFE SERVICE
Division of Ecological Services

Portland Field Office
727 N. E. 24th Avenue

Portland, Oregon 97232
July 6, 1984

Recipient:

This is the 'final biological assessment of anadromous fish passage problems
at Three Mile Falls Diversion Dam, Umatilla River, Umatilla County,
Oregon. The assessment describes: 1) existing and future anadromous fish
resources of the Umatilla Basin; 2) current fish passage facilities and
passage problems at Three Mile Dam; and, 3) eight alternative actions under
two flow conditions (present and future). Future flow conditions are those
that would exist with two potential flow enhancement projects--one by the
Corps of Engineers and one by the Bureau of Reclamation. These projects
are briefly described as they relate to flow-conditions at Three Mile Dam.

The purpose of the assessment is to provide the biological aspects of fish
passage problems under the above conditions. This information is being
provided to ths Bureau of Reclamation for its use in development of a
structural feasibility/preliminary design study of passage problems and
solutions at Three Mile Dam. The study will also include engineering and
economic information and will be submitted to the Bonneville Power
Administration for possible funding under the Northwest Power Planning and
Conservation Act. The assessment is in outline form to assist the Bureau
in preparation of its study.

Both written and/or verbal comments were received from the Oregon
Department of Fish and Wildlife, National Marine Fisheries Service,
Confederated Tribes of the Umatilla Indian Reservation, and the Bureau of
Reclamation. The final assessment has been refined and updated as a result
of internal review and comments on the draft assessment.

We look forward to your continued interest and cooperation in protecting
and restoring anadromous fish resources in the Umatilla River Basin.

Russell D. Peterson
Field Supervisor
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BIOLOGICAL ASSESSMENT, FISH PASSAGE AT
THREE MILE FALLS DIVERSION DAM, UMATILLA RIVER

I. Three Mile Falls Diversion Dam

A. Purpose and Function of Dam

Three Mile Falls Diversion Dam is located on the Umatilla
River approximately 3 miles south of Umatilla, Oregon. The
structure is a concrete buttress dam with a maximum height of
24 feet, hydraulic height of 23 feet, and a crest length of
915 feet. The dam was constructed by the U.S. Bureau of
Reclamation (BR) in 1914 as an integral part of the Umatilla
Project. It diverts water to the service area of the West
Extension Irrigation District (WEID) through a 27-mile-long
main canal. The canal headworks capacity is 375 cubic feet
Per second (cfs) and the canal -capacity is 310 cfs. The
historic peak diversion has been 305 cfs with maximum canal
flows averaging about '210 cfs over the past 50 years. The
diverted water is used to irrigate about 7,000 acres of
farmland.

B. Ownership, Operation, and Maintenance Responsibility

The dam is owned by the BR with operation and maintenance
responsibilities being handled by the WEID. Provisions for
operation and maintenance are handled under contract between
the two agencies.

c. Diversion Dam Design and Flow Characteristics

The dam was designed to function as an overflow weir along its
entire crest. During the normal irrigation season (April
through October) the WEID 'diverts available river water to
meet their demand, and passes the remainder over the dam
crest. During periods of low flow, all the available water is
diverted (up to the canal capacity), except for about 15 to 20
cfs released through the downstream migrant bypass pipe for
downstream diversion at the Brownell site. When river flow is
inadequate to meet irrigation requirements, additional water
can be pumped into the canal from the Columbia River. This
has not been done in the last few years because of the pumping
costs.

During the non-irrigation season, all river flow in excess of
fish ladder and bypass pipe capacity is passed over the dam.
As the flows increase over the dam, the proportion of total
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flow at the ladder entrance decreases. Figure 1 depicts the
average flow conditions in the Umatilla River below Three Mile
Dam over the 44-year period, 1935 to 1978. The photo on
page 4 shows the design and operation of the diversion dam,
with flows overtopping the crest along most of its length.

D, Existing Fish Passage Facilities

1 * West Ladder, Trap, and Counting Facilities

The West Ladder on the left abutment of the dam is a
vertical-slot type structure which was completed in
August, 1964. It has 21, 8 foot by 10 foot rectangular
concrete pools. The floor slopes and the slots in the
pools go clear to the floor. The ladder is operated
during periods of upstream anadromous fish migrations and
utilizes about 20 to 40 cfs for ladder operation,
depending upon forebay depths. When there is a diff-
erence of 20 feet between the forebay and tailwater, the
ladder will operate with about 1 foot difference in water
level between pools, A 12-inch diameter pipe routes
water from inside the upper pool through a diffuser in
the lower pool to provide additional attraction flows
(about 15 cfs) for adult anadromous fish,

The ladder is not designed for trapping, counting, and
holding adult anadromous fish. An electronic counter
operated at the head of the West Ladder for several years
but has nott been used recently This counter was
difficult to calibrate and gave inconsistent results.
Consequently, a temporary conduit, fyke-type trap is used
in the upper four pools of the ladder for annual counting
of summer steelhead. The pools are then partially
dewatered and the fish are individually dip-netted,
counted, and passed over the dam. Steelhead broodstock
selection (for the juvenile supplemental outplanting
program) also occurs in this manner. Downstream juvenile
migrants are passed either over the crest of the dam or
through a bypass pipe that collects those fish which have
been Rscreened" from the canal entrance, The bottom
photo on page 5 shows the juvenile bypass pipe existing
in the tailrace, and the West Ladder entrance.

2, West‘Extension Irrigation District Louver

The louver is mounted at the intake of the WELD Canal at
the west end of Three Mile Dam. It is approximately 30
feet long and consists of a series of fixed metal slats
spaced about 3 to 2 inches apart, It prevents most
steelhead smolts from entering the canal and directs them
to the entrance Of the bypass pipe. The top photo on
page 5 shows the louver system.



Figure 1. Average Bxkhly Fhs EXpressed in cfs E?eIm Three tile BUTI
for 44 Years of huxd, 1935-1978
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3. East Ladder

The East Ladder on the right abutment of the dam was -
constructed in 1914 in conjunction with Three Mile Dam.
Additional weirs were constructed at the toe of the dam
as part of this ladder in 1963. The ladder is an over-
flow weir type containing 13 concrete pools, each 6 foot _
bY 8 foot by 6 foot in size. This series of pools
contain vertical drops ranging from 6 inches to 1 foot.
Because of sedimention problems and access difficulties,
this ladder has been used only recently since the West
Ladder was completed in 1964. These access problems are
the result of sediment buildups and obstructions in the
river near the ladder entrance. In 1984 the ladder was
reopened and successful passage of steelhead occurred
when river flows exceeded about 500 cfs. The ladder does
not contain trapping, holding, or counting facilities,
No additional attraction water is provided to the ladder
entrance. The photos on page 7 show this ladder in
operation from both the upstream and downstream side.

II, Existing and Future Fishery Resources

Historically, the Umatilla River System produced large numbers
of summer steelhead and fall and spring chinook salmon. The
largest run of chinook salmon within the memory of white man
occurred in 1914 (Van Cleve and Ting, 1960). In that year,
Indians and non-Indians caught "thousands upon thousands of
salmon from spring to fall at the site of West Extension Canal
and Hermiston Light and Power Company Dams." It was reported
that significant declines in the numbers of salmon and steel-
head followed that year with the completion of Three Mile Dam.

Y . .

A. Steelhead

1, Present Situation

The average number of native Umatilla River summer steel-
head (based on long-term electronic counts and recent
manual counts) passing over Three Mile Dam for the last
14 years has been 1,886 fish.

Adult steelhead use. the lower mainstem Umatilla River
primarily as a migration corridor. Upstream migration
begins as early as October, depending on flows, with the
peak occurring between November and March. Most spawning
occurs in April and May in the upper Umatilla River and
its tributaries. Estimated distribution of Umatilla
summer steelhead spawning is as follows: I

6





Stream Percent

Meacham Creek 40.0
South Fork Umatilla River 17.0
North Fork Umatilla River 10.0
Mainstem Umatilla River 10,o
Squaw Creek 5.0
Birch Creek 15.0
Other Tributaries 3.0

Egg incubation occurs from April through July, Most
rearing takes place in the same tributary streams where
spawning occurs* The juveniles typically spend 2 years
in freshwater before migrating to sea as smelts, The
estimated annual outmigration of summer steelhead smolts
is 50,000 to 100,000 native fish. ‘This occurs during the
period of April through June. Major periods of summer
steelhead use of the Umatilld River Basin are as follows:

Upstream Adult Migration
Spawning
Egg Incubation
Rearing
Downstream Smolt Migration

October - May
April - May
April - July

January - December
April - June

The Oregon Department of Fish and Wildlife (ODFW) began
supplemental hatchery outplanting of juvenile steelhead
in 1980. Since the program began ODFW has released
19,000 steelhead smolts in 1981, 50,000 in 1982, and
60,000 in both 1983 and 1984. The outplanted smolts are
progeny of native adult fish trapped at Three Mile Dam.

2. Future Enhancement

An implementation plan for enhancement of Umatilla River
steelhead has been developed by ODFW and the Confederated
Tribes of the Umatilla Indian Reservation (CTUIR). The
elements of this plan are presented in their joint Uma-
tilla River Basin Report (1984). Long-term. escapement
goalsfor summer steelhead in the Basin are 4,000 hatch-
exy p'roduced adult fish and 5,000 naturally produced
adult fish.

Hatchery production goals will be achieved through annual
releases of 200,000 steelhead smolts at the existing
Bonifer facility and the Minthorn acclimation facility



currently in final design phase. The proposed Umatilla
Hatchery near Irrigon (in the predesign phase) will pro-
duce these fish. The 60,000 smolts that are currently _
being reared at existing ODFW facilities and released at
Bonifer will continue at least until the Umatilla
Hatchery comes online. Any excess broodstock returning
to the Bonifer and Minthorn facilities will be used for
enhancement of natural production by reseeding (adult or
egg outplanting) in under-utilized habitat.

Riparian and instream habitat improvement needs were
identified in the Umatilla River Basin Report of January
1984. These projects were submitted to the Power
Planning Council in November, 1983 as proposed amendments
to the Fish and Wildlife Program of the Northwest Power
Planning and Conservation Act (NPPCA) of 1980, Some of
these improvements are being implemented in Squaw and
Meacham Creek with Bureau of Indian Affairs and Union
Pacific Railroad funds. There is an excellent oppor-
tunity to vastly improve the natural production of
anadromous fish habitat throughout the Umatilla Basin,,

Fall Chinook

1 . Present Situation

A self-sustaining run of fall chinook has not existed in
the Umatilla River since shortly after the construction
of Three Mile Dam. However, an abundance of potential
spawning habitat is found throughout the Mainstem
Umatilla River. In addition, Meacham Creek up to the
North Fork also has potential for fall chinook spawning.

Under a fish release program developed by CTUIR and ODFW,
juvenile fall chinook have been liberated in the Umatilla
River since 1982 at the following rates:

Year of
Release No. of Fish Size Stock-

1982 4 million
1983 100,000

1984 225,000

90/lb Tule stock
9/lb Upriver

bright stock
9/lb Upriver

bright stock

Approximately 20,000 and 50,000 fall chinook yearlings
were acclimated and released at Bonifer Pond in 1983 and
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1984, respectively. The remaining smolts were released
in upper Meacham Creek. A few 2 year old mini-jacks,
(probably fewer than 100) from the 1983 release returned
to the Umatilla River in the fall of 1983. Jacks are
also expected to arrive in the fall of 1984.

Adult fall chinook will enter the Umatilla River in
gctober through December, with most spawning expected to
occur in November and December, Egg incubation will take
place from December to mid-March, with rearing between
February and the end of May. Fingerlings will migrate
downstream to the Columbia River in March through June.

The major time periods that fall chinook are expected to
utilize Umatilla River Basin waters are as follows:

Upstream Adult Migration October - December
Spawning November - December
Egg Incubation November - March
Rearing February - May
Downstream Smelt Migration March - June

L..-.-..-----. ---.---_--I--I___ __--11”..1____4_1__1 1

2” Future Enhancement

The Umati.L%a Basin Implementation Plan (1984) cites
long-term escapement goals of 10,000 hatchery produced
and 12,000 naturally produced fall chinook salmon,
Approximately 225,000 yearling are programed for acclima-
tion and release at the Bonifer and Minthorn facilities
through 1987. Based upon the results of ongoing studies
at Bonneville Hatchery, the most cost effective program
for: juvenile releases will be used, This may include
yearling releases, fall reared smolts, or 9OJlb, fish,
Based upon available data a return of about 2,500 adult
fish would result from either program. Returning adult
fall, chinook will be used as brood stock for hatchery
production, ar,d to foster natural, production in the
system,

The capability of present flows in the Umatilla River to
support a self-sustaining run of naturally produced fall
chinook is doubtful. The Fish and Wildlife Service (FWS,
!984) evaluated the potential benefits of flow enhance-
ment as part of a Corps of Engineers project to provide
flows far anadcomous fish from Three Mile Dam downstream
to the mouth of the Umatilla River, Channel improvement
below Three Mile Dam was also a part of that project,
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The channel work is scheduled for completion this year by
the Corps with funding from the Bonneville Power Adminis-
tration U-W under the NPPCA. The Fish and Wildlife
Service (FWS), National Marine Fisheries Service (NMFS) ,
and ODFW are currently analyzing a potential flow
enhancement project being planned by the BR to improve
flows for anadroums fish in the Umatilla River Basin.
The effect of these two flow projects as they relate to
passage at Three Mile Dam are discussed in the last
section (Item IV, B and C) of this report.

Future fisheries projects identified in the Umatilla
River Basin Report (1984) t and included in the Fish and
Wildlife Program, will also enhance fall chinook runs.
These projects include the acquisition of 6,000 acre-feet
of McKay Reservoir storage for fish flows, modification
or replacement of Umatilla River irrigation screens, and
adult passage improvement at Maxwell and Cold Springs
diversions.

c. Spring Chinook

1. Present Situation

Large numbers of spring chinook salmon existed in the
Umatilla Basin prior to construction of Three Mile Dam.
The ODFW reported small numbers of spring chinook in the
System into the 1960's, but none have been observed
since.

2. Future

Potential spring chinook spawning habitat exists in the
upper Mainstem, lower North Fork, and South Fork Umatilla
River, and in Meacham Creek. The CTUIR and ODFW have
plans for reestablishment of spring chinook in the
Umatilla Basin. Escapement goals are 10,000 hatchery
produced fish and 1,000 naturally produced fish, How-
ever, poor spring passage conditions and lack of deep
holding pools for adults could limit the production of
these fish. To avoid or reduce potential passage prob-
lems, broodstock would be selected for early arrival of
adults to avoid low stream flows. When introduced,
adults would enter the Umatilla River in April and May
and migrate to upstream resting pools near spawning
grounds. Adults would hold over in these pools until
spawning commenced in late August and September. Most
juveniles would rear for a year prior to migration in
April, May and June.
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Projected time periods of spring chinook use of the
Umatilla River Basin are as follows:

Upstream Adult Migration April - June
Spawning August - September
Egg Incubation August - December
Rearing November - April
Downstream Smelt Migration April - June

III, Fish Passage Problems Caused by Three Mile Falls Diversion Dam

A, Steelhead

1 ? Upstream (Adult)

Adult steelhead enter the Umatilla River in the late fall
when the irrigation season has ended and natural flows
begin increasing (Figure l-, page 13). As runoff
increases to medium to high flows (about 500 cfs or
greater), a higher percentage of water spills o v e r the
crest of the dam and attraction flows at both ladders
become a smaller portion of the total flow, This creates
a false attraction problem for steelhead in the tailrace
area. The resulting migration delay creates increased
stress and mortality when fish jump and become trapped
iR the open bays beneath the dam. An estimated 20
percent of the 1982-83 steelhead return was lost because
of these conditions at Three Mile Dam.

The West Ladder is well designed for steelhead passage
but lacks adequate attraction flows at the entrance
during medium to high flows, The East Ladder is not ade-
quatehy designed by today95 standards. xt has poor
entrance conditions, poor turn pool conditions, poor exit
conditions, and is not self regulating. It also lacks
adequate attsactJion water at all flow levels. Sediment
n a t u r a l l y  a c c u m u l a t e s above the east side of the dam and
restricts flow into the East Ladder, thus impeding fish
passage. There are no trapping or counting facilities at
the East Ladder and snly marginal opportunities at the
West Ladder,

Debris hangir,g 63rJer the dam crest and accumulating in the
tailrace area impedes lateral movement of steelhead along
the b a s e  of the dam (see photo on page 4). This
situation, ccimbined with insufficient attraction flows at
the ladder entrances, also creates migration delay and
stress, Accumulation of debris above the east side of
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the dam restricts the amount of flow entering the East
Ladder. Failure to maintain control of debris above and
below the East Ladder may cause stranding of adult
steelhead.

2. Downstream (Juveniles)

Juvenile steelhead migrate past Three Mile Dam by passing
over the crest, through the fish ladders, or through the
smolt bypass pipe on the west side. The bypass pipe
drops fish 20 feet into the tailrace area below the dam,
This may cause injury, stress and possible mortality to
smolts, especially during low flow conditions when the
bedrock area below the pipe does not contain adequate
pool depths. This condition is even worse for those
smolts passing over the crest of the dam. Smolts
encounter the louver system at the intake of WEID Canal.
A NMFS study (1981) indicates that the passage efficency
of this type louver system -for steelhead smolts under
ideal flow conditions is 70 to 95 percent. Passage con-
ditions at Three Mile Dam are probably near the low end
of this range because of problems with the approach
velocities, nonlaminar flows, and bypass slot veloci-
ties. This efficiency does not meet NMFS criteria for
screening facility design, which requires successful
passage of all fish.

A summary of the current passage conditions for steel-
head, expressed as a percentage of adult and juvenile
fish passing Three Mile Dam, is provided in Table 1.
This information is listed under the No Action Plan,
assuming no flow improvements. Future steelhead passage
conditions, again assuming no flow enhancement with the
present facilities at Three Mile Dam, would not change.
Howevert greater numbers of fish would be impacted as the
benefits of the combined CTUIR/ODFW enhancement program
are realized.

B. Fall Chinook

1. Upstream (Adult)

As indicated in Figure 1 (Page 3) I adequate flows
(200 cfs or greater) for adult fish passage to Three Mile
Dam can occur during the October through December migra-
tion period. During these periods all the passage
problems listed for adult steelhead would be common to
fall chinook. These include: 1) false attraction flows
below the dam; 2) lack of adequate attraction to the
ladder entrances; and, 3) debris and/or sediment
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above and below the dam. In addition to these problems,
the overflow weir design of the East Ladder does not pro-
mote chinook passage as would the vertical slot design. -
A submerged orifice or vertical slot is especially impor-
tant for the ladder entrance.

Migration delays for fall chinook are generally more
harmful than for steelhead, due to the relatively short
period of time between migration and spawning.

During flow periods that could provide adequate fish
passage, movement through the West Ladder could be satis-
factory. However, counting, trapping, and holding
facilities are poor. During periods of extreme low
flows, passage would be reduced or eliminated. Tempera-
ture and swimming duration are not expected to cause
passage problems.

2. Downstream (Juveniles)

The NMFS study (1981) indicates that the passage
efficiency of louvers for fall chinook migrants under'
ideal flow conditions varies from 40 to 90 percent. The
larger sized yearling chinook smolt presently being
released would likely be near the upper end of this
range. Future OutmigratiOnS of natural and hatchery fry
and fingerling would likely experience efficiencies near
the lower end of this range. The same problems with
velocities and nonlaminar flows affecting louver
efficiency for steelhead would be more of a problem for
the smaller fall chinook. XMFS policy has been to pass
100 percent of the fish, thus passage criteria would not
be met in either case. Chinook downstream migrants would
also experience the same problem with injury, stress, and
possible mortality from the juvenile bypass system as
discussed for steelhead.

A summary of the current passage conditions for fall
chinook, expressed as a percentage of adult and juvenile
fish passing Three Mile Dam, is provided in Table 1
(Page 14). This information is listed under the No
Action Plan, assuming no flow improvements. Future fall
chinook passage conditions, again assuming no flow
enhancement with the present facilities at Three Mile
Dam, would not change. However, greater numbers of fish
would be impacted as the benefits of the combined
CTUIR/ODFW enhancement program are realized.

15



1. Upstream (Adult)
J

c. Spring Chinook

PT

;
;
n

Medium to high flows often occur during April and early
May of the migration period. With these conditions,
problems listed for steelhead and fall chinook at Three
Mile Dam would also be common for spring chinook. These
include: ld false attraction flows below the dam; 2)
lack of adequate attraction to the ladder entrances; and
3) debris and/or sediment obstruction above and below the
dam, In addition to these problems, the overflow weir
design of the East Ladder does not promote chinook
passage as would a vertical slot design. A submerged
orifice or vertical slot is especially important for tRe
ladder entrance,

In late May and into June, flows can rapidly decrease to
very low flow conditions because of irrigation diver-
sions (Figure 1, Page 3) o Passage during these periods
could be significantly reduced or even eliminated,
Migration delays for spring chinook would have very
serious implications because upstream passage to holding
and spawning areas would be impossible later in the
spring and into summer. This would especially be a
problem during late May and early June for late arriving
adults, During periods of adequate flowsp movement
through the West Ladder could be satisfactory. However,
counting, trapping and holding facilities are poor.
Temperature conditions and/or swimming duration are not
expected to cause passage problems,

2. Downstream (Juvenile)

Spring chinook downstream migrants are expected to be
yearling smelts. The FJMFS study (1981) indicates that
the passage efficiency of louvers for spring chinook
smolts under ideal flow conditions varies from 60 to 90
percent. The previously discussed problems with velo-
cities and nonbaminar flows affecting louver efficiency
for steelhead would also affect spring chinook. NMFS
policy has been to pass all of the fish. Therefore, NMFS
passage criteria would not be met. Spring chinook down-
stream migrants would also experience the same problems
from injury, stress, and mortality with the juvenile
bypass system as those listed earlier for steelhead and
fall chinook,

A summary of the current passage conditions for spring
chinook, expressed as a percentage of adult and juvenile
fish passing Three Mile Dam, is provided in Table 1
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This information is listed under the No Action Plan,
assuming no flow improvements. Future spring chinook
passage conditions, again assuming no flow enhancement
with the present facilities at Three Mile Dam, would not
change. However, greater numbers of fish would be
impacted as the benefits of the combined CTUIR/ODFW
enhancement program are realized.

IV Conceptual Actions

A. No Action

This alternative would maintain the existing passage
facilities at Three Mile Dam. Existing management and opera-
tions would continue as in the past. Passage conditions would
not change at Three Mile Dam. It is assumed that passage con-
ditions below Three Mile Dam would improve. This would be the
result of channel improvements planned at several locations in
the three miles of river below the dam. This work is
scheduled for completion this ye-ar (1984) by the Corps of
Engineers. The downstream channel improvement work is assumed
to be a condition of all the conceptual actions discussed
herein.

B. Dam Removal

This concept would involve three major features. These are:
1) removal of the dam; 2) bedrock and/or silt removal if
required; and, 3) construction of a new screen facility and
bypass system at the future location of the WEID Canal
entrance.

Under this concept the dam would be removed down to bedrock to
allow the river to pass unimpeded at all flow levels.
Specific flow characteristics, (velocities, depth) r channel
characteristics (drops), and sediment conditions that would
exist with this action need additional engineering study. The
specific channel design through the area should provide
passage conditions consistent with accepted adult salmon and
steelhead passage criteria. The opportunity for trapping and
counting at this location would be foregone with this plan.

The need to replace flows to the WEID Canal with this plan
also should be considered. It is unlikely that adequatie
conditions would exist to provide for this need at Three Mile
Dam. Alternatives include pumping water from the Columbia
River or providing a new, low head diversion futher upstream
in the Umatilla River. A new diversion dam should have appro-
priate passage facilities to insure that existing problems are
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net just being moved upstream. Any new source of water should
be screened to insure safe passage of juvenile fish.

c. East Ladder Only

This concept would involve six major features. These are: 1)
improve or rebuild the East Ladder with vertical slots or
other state-of-the-art facilities; 2) addition of trapping
and counting facilities; 3) improved attraction water; 4)
improved fish access to the ladder; 5) maintenance of the
forebay and tailrace; and, 6) construction of a new screen and
bypass facility at the WEID Canal.

To improve passage through the East Ladder the overflow weir
design of the steps would be changed to submerged orifice,
vertical slots, or other more acceptable design. Construction
of trapping and counting facilities at the ladder would be
required. The West Ladder would be nonfunctional under this
concept.

With this plan, additional attraction water would be provided
at the ladder. During periods of higher flows (5009 cfs) this
would be achieved by removal of debris upstream from the point
of imflow, allowing greater volumes of flow to enter the
ladder. During low flows appropriate features would be
designed to assure that a sufficient amount of water for
attraction flows could be diverted through the ladder.

An improved channel would have to be constructed through the
bedrock at the face of the dam. At higher flows this would
induce fish attracted by spill to cross the channel and enter
the ladder.

To assure access to the ladder the forebay and tailrace would
have to be maintained. This would include removal of debris
and sediment which could physically block or hinder fish move-
ment.

To increase smelt survival it would be necessary to replace
the louver and bypass pipe at the WEID Canal headgate. The
new screens and bypass facility would comply with ODFW, NMFS,
and FWS criteria.

DO Two Ladders, No Apron

This concept would involve seven major features. These are:.
1) improved attraction water to the West and East Ladders; 2)
addition of trapping and counting facilities at both ladders;
3) convert the overflow type design in the East Ladder to a
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tY’3e that would improve passage of steelhead and chinook
salmon: 4) improved fish access to the East Ladder (but not
to the West Ladder); 5) maintenance of the forebay and tail- -
race at the East Ladder; 6) modify both ladders so they can
be shut off to prevent any flow-through; and, 7) construction
of a new screen and bypass facility at the WEID Canal.

Under this concept additional attraction water would be
provided at both ladders. During periods of higher flows
(sQo+ cfs) this would be achieved by removal of debris up-
stream from the point of inflow. This would allow greater
volumes of flow to enter the ladders. During low flows one of
the ladders could be shut off and flow would go through the
other ladder.

To improve chinook passage through the East Ladder the
overflow weir design of the steps would be changed to sub-
merged orifice, vertical slots, or other more acceptable
design. Construction of trapping and counting facilities at
both ladders would be required. -

An improved channel would have to be constructed through the
bedrock at the face of the dam leading to the East Ladder. At
higher flows this would induce fish attracted by spill to
cross the channel and enter the ladder.

To assure access to the East Ladder the forebay and tailrace
would have to be maintained. This would include removal of
debris and sediment which could physically block or hinder
fish movement.

During low flow periods there may be insufficient water to
keep both ladders operational. To maximize the potential for
upstream migration one of the ladders may have to be shut off
at the upstream end. This would result in all passage flows
entering the other ladder and would improve passage
conditions. Associated features would be designed to assure
tnat the water would be diverted efficiently, and that the
"'shut off" ladder and appr.oaches would be completely drained.
This would prevent stranding of fish.

To increase smolt survival it would be necessary to replace
the louver and bypass pipe at the WEID Canal headgate. The
new screens and bypass facility would comply with ODFW, NMFS,
and FWS criteria.
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E. Cap on Crest - West Ladder

This concept would involve four major features. These are:
1) improved attraction water to the West Ladder; 2) addition -
of trapping and counting facilities; 3) addition of a cap on
the crest of the dam beginning at the east bank; and, 4)
construction of a new screen and bypass facility at the WEID
Canal,

grader this concept additional attraction water would be
provided at the West Ladder. During periods of higher flows
(500+ cfs) this would be achieved by removal of debris up-
stream from the point of inflow. Also, the cap would allow
greater volumes of water to enter the ladder during low
flows. The cap would be designed to assure that a sufficient
amount of water for adequate attraction flows could be pro-
vided at the ladder entrance. The East Ladder would be
nonfunctional with this plan. In addition, construction of
trapping and counting facilities at the West Ladder would be
required.

The addition of a cap on the existing facility would help
direct flows near the west bank and eliminate the false
attraction flows over the crest of the dam. This flow concen-
tration would also likely reduce the debris problem which
exists upstream of the dam,

To increase smolt survival it would be necessary to replace
the louver and bypass pipe at the WEID Canal headgate. The
new screens and bypass facility would comply with ODFW, NMFS,
and FWS criteria.

Fe Ladder At New Locatiom (i.e, Middle of Dam)

This concept would involve four major features. These are:
4) construct a new ladder at an optimum location; 2) insure
adequate attraction water to the ladder; 3) addition of
trapping and counting facilities: and, 4) construct a new
screen and bypass facility at the WEID Canal,

The construction of B new fish ladder located approximately in
the middle of the existing facility could be used alone, or in
conjunction with the West Ladder* It would be designed with a
submerged osifice, vertical slotsp or other acceptable state-
of-the-art features.

Under this concept additional attraction water would be
provided at the ladder, During periods of higher flows (500+
CfS) this would be achieved by removal of debris upstream from
the point of inf10;9, During low flows appropriate features
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would be designed to assure that a sufficient amount of water
for adequate attraction flows could be provided at the ladder
entrances.

Construction of trapping and counting facilities at the new
ladder would be required. Access to the ladder must also be
provided.

To increase smolt survival it would be necessary to replace
the louver and bypass pipe at the WEID Canal headgate. The
new screens and bypass facility would comply with ODFW, NMFS,
and FWS criteria.

G. Concrete Apron Plus West Ladder

This concept would Lnvolve four major features. These are:

f 1 improved attraction water to the West Ladder: 2) addition
of trapping and counting facilities at both ladders: 3) a
concrete apron in the tailtace of- the dam (east side only);
and, 4) construction of a new screen and bypass facility at
the WEID Canal.

Under this concept additional attraction water would be
provided at the West Ladder. The East Ladder would be
accessible and useable only during high flows. This would be
achieved by the concrete apron acting as a velocity barrier to
direct both fish and flows in the tailrace to the West
Ladder. Flows across the apron would be shallow and swift,
thus sweeping any fish off the apron, while at the same time
directing them towards the West Ladder. At high flows fish
could negotiate the apron and use the East Ladder in its
existing condition. The concrete apron would have to be
constructed through and on the bedrock at the east face of the
dam over to the existing main channel below the west side of
the dam. Construction of trapping and counting facilities at
the West Ladder would be required.

To increase smelt survival at would be necessary to replace
the louver and bypass pipe at the WEID Canal headgate. The
new screens and bypass facility would comply with ODFW, NMFS,
and FWS criteria.

H. Center Cap On Crest with Sill-Type Ladder on East Side.

This concept would involve six major features. These are:
lj construct a small cap across the center crest of the dam;

2t construct a sill-ladder; 3) improved attraction water to
the sill-ladder: 4) improved fish access to the sill-ladder;
5) addition of trapping and counting facilities; and, 6) con-
struct a new screen and bypass facility at the WEID Canal.
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Under this concept a small cap would be constructed across the
center section of the dam, with lower portions remaining on
both sides. The gap on the west side would be slightly higher
than the east side gap. This would be designed to direct low
flows over the east side of the dam.

A sill-type ladder with several large steps would be
constructed on the east side where the present ladder is now
located. These would act as a ladder, with vertical drops
between each sill. The sills would create resting pools and
would be deep enough for fish to negotiate vertical jumps.

Under this concept additional attraction water would be
provided at the sills by concentrating all low flows at one
location. Moderate flows would also pass through the existing
West Ladder or over the crest on the west side as a result of
the gap on the west side of the dam. Thus, low to medium
f l o w s  would pass only over each end of the dam but not over
the center. The peak high could pass over the center section
of the dam, however, this would be an infrequent occurrence
and spread a smaller portion of the total flows over a large
enough area, that false attraction flows should not be a
problem.

An improved channel would have to be constructed through the
bedrock at the face of tRe dam to the sill-ladder. At lower
flows this would induce fish attracted by the spill to cross
the channel and enter the East Ladder.

The forebay and tailrace would have to be maintained to assure
access to the East Ladder. This would include removal of
debris and sediment which could physically block fish
movement. Construction of trapping and counting facilities at
the West Ladder would be required.

To increase smolt survival it would be necessary to replace
the louver and bypass pipe at the WEID Canal headgate. The
new screens and bypass facility would comply with ODFW, NMFS,
and FWS criteria.

Summary

A. Effect of Conceptual Actions Under Present Flow
Conditions

Adult and juvenile anadromous fish that reach Three Mile Dam
during upstream and downstream migration are confronted with a
variety of passage problems. These include: 1) outdated
facility design; 21 inadequate attraction flows at the
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ladders; 3) inadequate flow through the East Ladder at
certain times; 4) sediment and/or debris barriers; and, 3
channel conditions which prevent access to the ladders at
some flows. These problems would persist under the No
Action Plan. A detailed description of these existing
problems is provided in Section III above.

The structural improvements for ladder design and for
location, dam modification or removal, and upstream or down-
stream channel improvements would increase upstream passage
of adult fish by about 10 to 20 percent. It is assumed that
the dam removal alternative would increase adult passage
when compared to the other alternatives because of a small
percentage of fish which would not negotiate the structure,
even with state-of-the-art designed passage facilities. The
opportunity for trapping and counting would be improved with
all plans (except for dam removal) and broodstock selection
would be available at the dam. Trapping and counting
facilities would also allow for a CTUIR terminal fishery at
Three Mile Dam: total counts b; species to evaluate the
habitat improvement measures of the ODFW/CTUIR implementa-
tion plan: and trapping and hauling of adult salmon to other
areas in the basin where suitable spawning habitat may
exist. The lack of these facilities without the dam is not
considered to be as important as the improved passage that
would result from this alternative. Dam removal would also
eliminate expenditures of time and funds required to operate
and maintain facilities installed at the dam. With improved
design of the juvenile bypass system and more efficient
screening, downstream migrant survival would increase by

about 15 to 40 percent. A comparison of each plans
improvements, for both adult and juvenile fish, is provided
in Table 1 (Page 14).

Lack of adequate flows at certain critical times would
continue to be the major passage problem for all three
anadromous fish species (Table 2). Fall chinook adults
would be the most seriously affected because of low flow
conditions in September, October and November. Spring
chinook passage would be similarly affected, but to a lesser
degree, because of low flow periods in May and June. Both
early and late returning adult steelhead could experience
passage problems during these low flow periods, but the
biggest percentage of these fish return during the December
through March period when flows are normally adequate.
Dcwnstream  migrants of all species could experience passage
problems because of low flows in Nay and June. This would
require trucking of these smolts  during periods of extreme
low  flow, as is presently done during such periods at the
Westland Diversion Dam (river mile 27 on the Mainstem
Umatilla River).
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Table 2, Present Flow Conditions at Three Mile Dam1

Sept 16-30 Ott Nov l-15 Nov 16-30 May June

IFlow Conditions (cfs)

I Average Flow 29 70 168 279 548 108

Median Flow 24 44 145 176 378 33

Number of Years o/44 r/44 9144 21144 30,/44 8/44
Flows Equal or
Exceed 200 cfs2

V Number of years flows equal or exceed 200 cfs downstream of Three Mile-
Dam, based on 44 years of record (1935 to 1978) from Figure I.

2/ The minimum flow for adequate fish passage below Three Mile Dam was-
considered to be 200 cfs with planned channel improvement (FWS, 1984),



B. Effect of Conceptual Actions Under Reclamation Flow
Enhancement

The BR plan (BR, 1982) basically entails a pumping facility
to exchange water from the Columbia River for some natural
flow rights in the Umatilla River and some McKay Reservoir
storage presently diverted for irrigation. Also included is
a water storage reservoir on Bear Creek, a tributary to
Meacham Creek. This plan would significantly improve
streamflow and water quality conditions in LMeacham Creek and
79 miles of the Mainstem Umatilla River. Steelhead produc-
tivity would be enhanced and salmon runs would be restored
on a sustained basis.

The plan provides the following minimum streamflows (cfs)
for steelhead trout and chinook salmon in the Umatilla River
downstream from the Three Mile Dam.

Jan Feb Mar Apr May June July Aug Sept Ott Nov Dee
l-15/16-30 l-15/16-30

250 250 250 250 250 250 0 0 O/250 300 300/250 250

Flow enhancement without structural modifications would not
eliminate passage problems associated with: 1) false
attraction below the dam; 2) lack of adequate attraction
flows at ladder entrances; 3) debris and/or sediment
obstructions; and, 4) channel problems in the tail-race,
However, with the flow improvements shortages during criti-
cal periods would be eliminated, and passage conditions
would improve. The combination of structural improvements
(plans C to H) plus flows, would eliminate all major passage
problems. The dam removal alternative with flows provides
for 100 percent passage of anadromous fish, while the
structural plans are assumed to impact a small percentage of
fish that would not successfully pass the structure.
Compared to the existing passage problems without flow
enhancement, improvements would range from about 20 to 55
percent for adult fish, to about 25 to 45 percent for
juvenile fish. A comparison of each plans improvements with
BR flows, for both adult and juvenile fish, is provided in
Table 1 (Page 14).

c. Effect of Conceptual Actions Under Corps Flow
Enhancement

The Corps of Engineers plan (Corps, 1981) entails use of an
existing pumping plant to transport water from near the
mouth of the Umatilla River up to Three Mile Diversion Dam.
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The pumped water would be added to the WEID Canal to ensure
adequate water for irrigation uses. This would allow Uma-
tilla River water to be bypassed as the minimum flows for
fishery enhancement. This proposal only provides flows from
Three Mile Dam downstream, and has no provisions for flow
related improvements upstream from the dam.

The Corps' plan would provide the following minimum stream-
flows (cfs) for steelhead trout and chinook salmon in the
Umatilla River downstream from Three Mile Dam.

Jan Feb Mar Apr May June July Aug Sept Ott Nov Dee
200 200 200 200 100 100 0 0 20 200 200 200 I

glow enhancement without structural modifications would not
eliminate passage problems associated with: 1) false-
attraction below the dam; 2) lack of adequate attraction
flows at ladder entrances; 3) debris and/or sediment
obstructions; and, 4) channel problems in the tailrace.
However, with the flow improvements, shortages during some
critical periods would be eliminated, and passage conditions
would improve,

In comparing the Corps flow enhancement project with the BR
project the two major differences are: 1) the amount of
water provided during the months of September, May and June;
and, 2) water with the Corps project would be provided only
at Three Mile Dam, while the BR project provides water up-
stream from Three Mile Dam. In terms of fish passage, the
M a y and June flows with the Corps project (100 cfs versus
250 cfs with BR) are not considered adequate for upstream
passage of adult spring chinook. Also, because May and June
do have periods of low to no flows as a result of irrigation
withdrawals, water provided at Three Mile Dam would not
eliminate the need to truck outmigrating smolts that would
otherwise be stranded at upstream diversions, The flow
differences in September would impact early returning adult
fall chinook, However, this should be a very small portion
of the run when compared to adults that would return during
the October through December period. A comparison of each
plan's improvements with the Corps flow enhancement, for
both adult and juvenile fish, is provided in Table 1
(Page 14),
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AGENCY CONCURRENCE LETTERS



Department of Fish and Wi/d/ife

-_I_______ - - -  - - ---~------ - - ---_---- - -  -I_______

v-on ATIYEM

I

506 S.W. MILL STREET, P.O. BOX 3503, PORTLAND, OREGON 972(

March 6, 1985

Mr. Larry W. Wolf
Bureau of Reclamation
PO Box 043, U.S. Courthouse
550 W Fort St
Boise, ID 83724

Dear Larry:

We have reviewed the two preferred options for-improving adult salmonid passage
at Three Mile Falls Dam on the Umatilla River, which were discussed at the
coordination meeting held at our headquarters on February 25, 1985, and have
concluded that our preference is for a two-fishway system rather than the
single fishway and velocity barrier..---

In coming to this conclusion, however, we identified several aspects of the
'\ systems's operation which were of concern to us. We want to be sure that

design and operational criteria will address these concerns, which we list
below.

1. Design criteria for the fishways should allow fish to pass through
them under any flow condition. However, it is possible that when
flow at Three tlile Falls Dam falls below a certain level, there
will be an insufficient volume of water passing through a fishway
to attract fish to l'ts entrance. Yet, because some water would
flow through the channel leading to the base of the fishway, fish
may be attracted into the lower end of this channel. This could
result in delay and injury to fish attempting to reach the fishway.
Likewise, dividing flows between the east and west bank fishways
below a certain flow level may result in inadequate attraction
flows for both fishways. Therefore, it may be necessary to identify
minimum flow levels above Three Mile Falls Dam at which both fishways
would be operated. When flows fall below that needed to operate .
both fishways, the east ladder should be shut down and all flows
should be diverted down or in close proximity to the west fishway.
At higher flows water should not be spilled over the crest of the
dam while one of the fishways (the east bank fishway) is not operating.
This could result in uncontrolled attraction of fish into the channel
leading to the closed fishway and result in further delay or mortality.
Therefore, when flow above Three Mile Falls Dam is at or falls
below the combined capacities of the two fishways, all flow should
be passed through the fishways.
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2. Both fishways should include a capability for counting and trapping
since we cannot predict with certainty that most fish will LOW
a fishway of our choosing. However, the renovation should be designed
so that at higher flows when both fishways are operational attraction
is strongest to the west fishway. It will be more convenient and
less expensive operationally if fish can be mainly trapped in one
fishway.

3. When flow through the east fishway is shut off, the channel leading
to that fishway should drain in such a fashion as to prevent the
entrapment of fish in remaining pools. A pool at the lower end
of the channel which extends for some distance into the channel
and results in a "blind-alley" situation should, likewise, be avoided
as this situation could contribute to-delays in fish passage, On
the other hand, the grade of the channels leading to the base of
the fishways should not be so steep and uniform as to result irr
a velocity barrier under relatively high flow conditions.

We look forward to the continuing opportunity to review and comment on plans
for improving fish passage at Three Mile Falls Dam, and are appreciative
of this opportunity to comment regarding the preliminary design options, If
you need additional information regarding these comments, please let us know.

Stncerely,

‘-&w
Harry Wagner
Chief of Fisheries

cc To Vogel (BPA)
Esch (NMFS)
Garst (USFWS)
James (CTUIR)
Marsh (CRITFC)
Prange (BR)
Chaney

. Smelcer/Barila  (USACE)
Andrews (USFS)
Schneider (NPPC)
Chrisman (NPPC)
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P.O. Box 638

PENDLtrON,  OREGON 97801

Area Code (503)

arch 15, 1985

Larry Vinsonhaler
Regional Planning Officer
Bureau of Reclamation
PO Box 043, US Courthouse
550 W Fort St
Boise ID 83724

RE: Preferred Alternative for Modification of Three Mile Falls Dam

Dear Larry:

The Umatilla Tribe has long recognized the anadromous  fish passage problems
associated with Three Mile Falls Dam on the Umatilla River. We have been excited
about the recent cooperative efforts and the funding outlook for finally correcting
this problem and many others which have impacted anadromous  fish runs in the basin

~ since the early 1900's.

The Tribe has always favored a dam modification plan that would result in the
best fish passage conditions. Recent reports stated that dam removal would provide
the best juvenile and adult passage. However, the cost of this alternative is more
than double any other option, as was noted at the February 25, 1985 coordination
meeting. Although cost by itself should not be an overridjng  factor in determining
the preferred alternative, there are other issues which are potential problems with
f;he dam removal option. The cost of pumping water into the WEID canal raises several
unanswered questions, and the lack of irrigator support for this alternative would no
cfoubt be detrimental  to other critical ongoing f?ow coordjnation efforts with irrig+
tion districts

The Trjbe also has problems with the velocity barrier option. We are not convinced
that this additional structure would result in acceptable 'ievels of fake attraCtiOn,
fish stress, and migration delay.

For the above reasons, the Tribe supports the two-ladder fish passage alternative
at Three Kile Falls Dan. We feel that providing passage at both ends of the 900-foot-
wide dam is critically important during medium to high flows. The two-fishway system
must be versatile so that low flows can be concentrated through either ladder. This
alternative should also include a rotary drum fish screening system in WEID canal
with juvenile sampling capabilities, fish countirig  and trapping capabilities in both

‘~efu-v JUNE  9, 1855 + CAYUSE, UMATILLA  A N D  WALLAWALLA T R I B E SI _ _ - -.---- _-^-- -______  ,- ____ __
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fishways, and some channel work immediately below the dam to create pool areas at
the ladder entrances and facilitate passage to these areas.t

l2-1~3 UmatCla Tribe appreciates the opportunity tc comment on the preliminary
&s-iqn lotions for improved fish passage at Three t4ile Falls Dan, We look forward
ts c&-&-!ued coordination with your agency durin9 the final design phase, We hope
te ha ,-j *' $I7 2 prr;fect can move ahead expediently since upriver brl:gh fall chinook will
fx$n CII rftturr,  annually to the I;matilla  River in the Fa77 of 1985,

Sincerely,

BOARD OF TRUSTEES'

Elwood H. Patawa
Chairman

cc: Fish and Wildlife Committee
Vogel (BPA)
Esch (NMFSj
Garst (USFWS)
Burchfield (CTITFC)

\Prange (BOR)
Chaney
Korn (ODFW)
Phelps (ODFW)
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UNlTED STATES DEPARTME
National Oceanic and Atmo
NATIONAL MARINE FISHERIES SE

ENVIRONMENTAL & TECHNICAL SERVICES
847 NE 19th  AVENUE SUITE 350
PORTLAND OREGON 97232-2279
1503) 230-5400

March 21, 1985

Mr. Larry Vinsonhaler
Regional Planning Officer
Bureau of Reclamation
Federal Building and U.S. Courthouse
Box 043-550 West Fort Street
Boise, Idaho 83724

Dear Mr. Vinsonhaler:

In accordance with a request by Mr. Bill Mullins of your staff, we have
reviewed the alternatives for proposed fish passage improvements at Three-Mile
Dam. We favor both a right bank and left bank fish ladder in addition to fish
screens in the West Extension Irrigation District Canal.

We believe fish ladders an both banks will provide the optimum passage
conditions for adult salmon and steelhead approaching the project.
Additionally, two ladders will provide greater operational flexibility through a
full range of flows and site conditions,

Thank you for the opportunity to comment on this project. Please direct
further comments or questions to Steve Rainey at FTS 429-5418 or Randy Lee at
FTS 429-5411.

Sincerely,

Dale R. Evans
Division Chief

cc: Jim Phelps, ODFW, Pendleton
Gary James, CTUIR



United States Department of the Interio

Reference RG-mm

FISH AND WILDLIFE SERVICE

Division of Ecological Services
Portland Field Office
727 N. E. 24th Avenue
Portland, Oregon 97232

March 25, 1985

MEMORANDUM ;?54

TO : Regional Planning Officer, U.S. Bureau of Reclamation,
Boise, ID 83724

From : Field Supervisor, ES, Portland Field Office

Subject: Fish Passage Alternatives for Three Mile Falls Diversion Dam 

This is a follow-up to the February 25, 1985 meeting on the subject.
Preliminary designs and cost estimates were discussed for the alternatives
currently under consideration. It is our understanding that the Bureau’s
assessment of fish passage problems and potential solutions at Three Mile
Dam will discuss four alternatives. These will involve a combination of:
two ladders; downstream fish barrier: cap on crest; and dam removal. In
recent discussions with your staff, we have been asked to identify our
preferred alternative.

Based simply on the biological issue of fish passage, it is our opinion
that the dam removal option is the best alternative. We realize, however,
that there are other considerations (engineering economics, politics,
etc.) which will be weighed in the final selection of a plan. In any
event , the Bureau's analysis should include a fair and equal assessment of
this alternative as a possible solution to the fish passage problems at
Three Mile Dam. This analysis might include other (possibly more
economical) means of supplying water to the West Extention Irrigation
District (WEID), besides pumping.

The second best alternative from a biological standpoint appears to be the
two ladder alternative. This would involve renovating the left bank (west
side) ladder and adding a ladder at a new location on the right bank (east
side] of the dam. Both ladders would have counting and trapping facilities
and a new fish screen and juvenile bypass system would be added on the left
bank. As discussed at the meeting, there are several design considerations
that still need to be resolved for this option--particularly for the
screening facility.



The other two alternatives, while likely improving fish passage compared to
the present situation, have many unanswered questions considering the
debris, sedimentation, and flow problems at the dam, Without some

hydrologic modeling t o  test these alternatives, we feel the two ladder
option can be designed and operated in conjunction with good maintenance at
the dam, to satisfactorily allow for fish passage.

These comments should be considered preliminary. We will make final

comments on a preferred alternative when detailed plans and specifications
are available for review, Thank you for the opportunity to provide early
input on this matter.

/
+ f Russell D. Peterson

cc:
ODW, Portland
NMFS,  Par tland
ODFW, Pendleton
CTLYIR, Pendleton
CRITFC, Par tfand



Larry Vinso
Regional Pl
Bureau of R
P.O. Box 04
550 W, Fort
Boise, ID

26 March, 1985

nhaler
anning Officer
eclamation
3, U.S. Courthouse
Street

83724

Dear Larry,  .

The Columbia River Inter-Tribal Fish Commission has reviewed
the options for fish passage facilities at Three Mile Falls Dam 
on the Umatilla River. While we consider dam removal as an
attractive i p t i o n , we are aware that a pumping station on the
Columbia River would merely transfer the fish passage problem to
another site* Substantial changes in water policies are
necessary before dam removal can be a suitable solution to fish
passage problems at Three Mile Dam. Since it appears water
pol ic ii es are unlikely to change drastically within the next few
years, we support the Umatilla Tribes' endorsement (by letter of
March 15) of the two-fishway system. Flexibility to operate one
or both ladders must be built into the design. The approach
channel must be designed to minimize stranding of adults if one
ladder is inoperable during low flows. Fish counting and
trapping facilities should be designed for both ladders.
Additionally, this option should include juvenile screening of
WEED canal and juvenile sampling capabilities.

We appreciate the opportunity to provide input to you during
these early stages of the design process. We are eager for
construction to begin, and we urge you to avoid delays whenever
possible.

s. Timothy Wapato
.

Executive Director



1984 ANNUAL REPORT
Project 81S-8

Habitat Quality and Anadromous  Production
Potentials on the Warm Springs Indian Reservation

The Confederated Tribes of the Warm Springs Indian

Reservation of Oregon have been conducting a study under

Bonneville Power Administration funding directed at determining

the existing and potential anadromous  fisheries resources of

reservation streams.

During 1984, Phase II of the study was continued with

modification and Phase III was begun. Phase II involves the

identification of existing resources and the potential for

 increased production with appropriate enhancement measures.

Phase III is the implementation of those enhancement measures

which were identified in Phase II and the monitoring of the

results of those measures.

Methods-mm----

A description of the Study Sites and Methods can be found in

the 1983 Annual Report. A departure from the methods was

necessary in 1984, however.

The original intention of the study was to use a modified

version of the Binns (1982) Habitat Quality Index (HQI)to

determine the potential carrying capacity which currently exists

in reservation streams. The Binns methodology, originally

devised for resident trout species in Wyoming, was to have been

modified by the U.S. Fish and Wildlife Service so as to be



applicable to anadromous  salmonid  species. The results obtained

from sampling reservation streams in 1983 and other areas in the

Pacific Northwest were combined in an attempt to describe the

model for anadromous  species. Unfortunately, the combined data

Provided a clouded picture and model description was not

possible. The collection of the information for the Binns

methodology was discontinued in 1984.

Sampling of fish populations and physical characteristics at

17 sites in reservation streams was added during 1984 in an

attempt to identify the factors currently limiting anadromous

fish production. Additionally, the Humphrey scoop trap was

operated at the mouth of the Warm Springs River again in 1984.

Spawning ground surveys were conducted in the spring for

steelhead and during September for spring chinook. The steelhead

redd counts have been limited in past years and again this year

to Shitike  Creek because of the inaccessibility of those spawning

grounds in large portions of the Warm Springs River drainage.

Redd count surveys for spring chinook were conducted in both

Shitike  Creek and the Warm Springs River drainages.

Resultsa------

The results of sampling in 1984 are summarized below and

where applicable, combined with past year's data for comparative

purposes.

Steelhead spawning in Shitike  Creek has been redistributed

upstream largely as a response to the removal of a passage



barrier  (Table 1). In August 1983, the Confederated Tribes

removed a small diversion dam <the Headworks)  which was once used

for collecting domestic water. The fish ladder associated with

the dam was ineffective and often restricted spawning to below

the Headworks site. Approximately 15 miles of good to excellent

spawning habitat is now more accessible to not only steelhead but

to spring chinook as well (Table 2).

Escapement of spring chinook above the Warm Springs National

Fish Hatchery and redd counts in the Warm Springs River system in

1984 were similar to those of 1982 and 1983 <Table 3).

Distribution of spawning in the tributaries of the river system

 was also similar to the two preceeding  years (Table 4). The

spawning in Beaver Creek continued to increase slightly.

Data from the Humphrey scoop trap operation is summarized in

Tables 3 and 5. The out-migrations of Juveniles from brood years

1982 and 1983 showed a similar temporal pattern as those of

previous years (Figure 1).

Further analysis of the out-migrant data and the

relationships to redd counts and water flow/temperature

conditions must be done if it is to be used in the description of

maximum and/or optimum production levels. This analysis is

beginning and should be completed by May 1985.

The stream survey results are summarized in Table 6. Eleven

of the seventeen permanent sites were sampled for fish

populations. At the remaining five sites, equipment malfunctions
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ABSTRACT

On July 1, 1984 the Bonneville Power Administration and the Oregon

Department of Fish and Wildlife entered into an agreement to initiate habitat

t work in the Joseph Creek drainage, a tributary of the Grande

All work to be done by ODFW personnel is

-

Though no work was undertaken in

the implementation phase of the project, 6.5 miles of riparian fencing which

miles of stream and 33.5 acres of riparian habitat were

identified and staked in preparation for project implementation.



INTRODUCTIDN

The Joseph Creek system has recently been examined as part of a Grande

Ronde Basin study undertaken by the Confederated Tribes of the Umatilla

Indian Reservation (CTUIR) and the Oregon Department of Fish and Wildlife

(ODFW). The study, funded by the Bonneville Power Administration (BPA), was

designed to '"compile, by major drainage, the basin information necessary to

identify, evaluate , prioritize and recommend site-specific solutions to

major problems impacting the anadromous  salmonid resource and fisheries,"

and "prepare an integrated overall plan for the study area." The idnetification

prioritization, and implementation of habitat work within the drainage

represents a consensus among the field staff of state, tribal and federal

entities. Table 1.

The Joseph Creek system constitutes a major drainage within the Grande

Ronde River basin of northeast Oregon. Figure 1. Though Joseph Creek and its

tributaries have historically been excellent producers of summer steelhead,

recent redd counts indicate returns to this drainage to be well below those

observed in the late 1960's and early 1970's. Table 2. Reasons for declines

of anadromous fish include: 1) problems with passage at mainstem Columbia

and Snake River dams, 2) user demands for the resource, and 3) degradation

of spawning and rearing habitat. Considerable effort and money has already

been put into resolving mainstem dam passage problems and controlling ocean

and river harvest of these stocks. There are now indications that these

efforts are resulting in increased numbers of spawning steelhead returning

to their native spawning grounds in Snake River tributaries. Table 3.









Table 3. Counts of returning adult steelhead over bower Granite Dam on the
lower Snake River, 1975 through 1984.

Year l/Annual Count-

1975 17,311
1976 23,017
1977 53,037
1978 30,068
1979 25,046
1980 40,454
1981 40,234
1982 72,840
1983 86,778
1984 98,952

l/- Counts for 1975 through 1982 were taken from the U.S. Army Corps of Engineers
Annual Fish Passage Report-1982. The 1983 and 1984 counts were obtained through
personal communications with David Hurson,, U.S. Army Corps of Engineers, Walla
Walla District, January 11, 1985.

Observations in the Joseph Creek system, however, indicate optimum rearing

habitat for summer steelhead is limited in large portions of the drainage

by: 1) lack of deep pools for holding and rearing fry, and 2) high summer

water temperatures resulting from lack of shade-producing streamside vegetation,

Therefore providing optimum spawning and rearing habitats for returning adults

and their progeny through an aggressive habitat restoration program will

expedite the return of larger runs in the Columbia and Snake River systems.

On July 1, 1984 BPA and the ODFW entered into an agreement (contract no.

DE-AI79-84BP16114) to initiate habitat improvement work in the Joseph Creek

drainage. Titled the Grande Ronde Habitat Improvement Project: Joseph Creek

Drainage, Project 84-25, this project's primary objective is to provide

additional spawning and rearing habitat for steelhead, thereby increasing

steelhead smolt production and complimenting ongoing efforts to restore

-6-



Columbia and Snake River summer steelhead stocks. This project provides for

implementation of Program Measure 704 (d)(l) of the Northwest Power Planning

Council's Columbia River Basin Fish and Wildlife Program and will be done as

offsite mitigation for mainstem fishery losses caused by the Columbia River

hydroelectric system.

During this report period restoration and/or rehabilitation of stream

habitat on private lands along Elk and Swamp creeks was initiated.

-7-



DESCRIPTION OF THE STUDY AREA

The Joseph Creek system drains approximately 556 square miles of the 3,950

square mile Grande Ronde River Basin and empties into the Grande Ronde River

4.3 miles above the confluence of the Grande Ronde and Snake rivers. Figure I,

Approximately 75 percent of the Joseph Creek system is within the project area;

not included inn the project area is lower Joseph Creek in Washington state, and

the Cottonwood Creek subdrainage which enters Joseph Creek 4.4 miles above

factors have contributed to degradation of riparian zones within

the project area including cattle grazing, farming practices, timber harvest

practices, road construction and stream channelization; cattle grazing and

farming practices being the main factors on private lands. The result of this

degradation has been loss of shade-producing streamside vegetation resulting

in high summer water temperatures, and destruction of the natural pool/riffle

ratios which are necessary for good smolt production.

It has been estimated that there is currently a 28 percent shade cover

over most streams within the project area and, with proper habitat restoration

measures, this can be increased to 70 percent; a 250 percent increase in

. present shade cover. Installation of instream structures can restore pool/

riffle ratios to an acceptable 50:50 ratio.
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METHODS AND MATERIALS

The objective of this project is to provide optimum spawning and rearing

habitat for summer steelhead in the Joseph Creek drainage. To accomplish this

objective work will progress in three phases: 1) planning and preparation

(prework), 2) implementation, and 3) maintenance and evaluation (postwork).

Prework

Prior to actual project implementation the following activities are to be

1. -- Project planning includes design and layout of all

work to be done onsite,, landowner coordination, developing contract

specifications, contract development for proposed work, and obtaining

necessary permits to do the work.

2. Onsite preparation: Onsite preparation includes locating sites for

all structural improvements and plantings, and surveying and staking

proposed easements.

3. Easement procurement; In order to insure access onto private lands

for the purposes of implementation, maintenance and monitoring, we plan

to acquire easements or leases for the proposed work areas.

Since this is a new program, extensive landowner contact will be required

to make them aware of habitat enhancement opportunities and to gain their

acceptance of the program. Since it is a new program, however, the level of

-landowner acceptance and participation is uncertain.

Landowners will be made aware of their eligibility for Oregon's Riparian

Tax Incentive Program. Under this program the protected riparian areas are

eligible for property tax exemption.

-9-



Implementation

Implementation will entail the actual on-the-ground work phase of the

project. This onsite improvement work will be accomplished in the following

sequence:

.

1. Instream structures: During the late summer and early fall, when

stream flows are lowest, structures will be installed in streams at

locations preselected by hydrologists and fishery biologists, Weirs

of various types will he used to provide optimum pool/riffle ratios and

collect spawning gravels, thereby increasing rearing and spawning

habitat. Rock jetties and deflectors will be the primary structures

used to stabilize streambanks, and boulders will be used to create small

rearing pools and hiding cover.

2. Plantings: During the early spring vegetation will be planted at

preselected locations along streams within the project area. Since

high summer water temperatures are considered to be the drainage's main

limiting factor these plantings are intended to provide stream shade,

thereby resulting in reduced summer water temperatures and increased

steelhead utilization of the streams. The maximum shade attainable for

most streams in the project area is approximately 80 percent. The

objective of this phase of the project is to reach a minimum of 70 percent

shade and have water temperatures of no more than 68' F within 10 years

of project implementation.

3. Fencing: Destruction of streamside vegetation by domestic livestock

has been a major problem within the project area. To provide protection

from livestock and thereby promote rapid growth of existing and planted
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vegetation, fences will be constructed along riparian zones within the

project area immediately following planting of each work site.

Postwork

Postwork will entail all monitoring and evaluation of work which has been

done within the project area. This phase of the work will usually begin the

year following completion of the implementation phase and will continue for

several years. Currently State and Federal agencies and the Indian Tribes are

in the process of developing standard methods to be employed for evaluating

fishery and habitat changes that may occur as a result of B P A funded habitat

restoration work.
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RESULTS AND DISCUSSION

I. FIELD ACTIVITIES

During the first six (6) months of this project (July 1 - December 31,1984),

all activities undertaken were within the prework phase of the program,

Prework

The prework phase is divided into three, stages which may be done success-

ively or concurrently: 1) project planning, 2) onsite preparation, and 3)

easement procurements. During this report period activities were undertaken

Work done in the project planning stage included: a) design and layout

of work to be done onsite, b) landowner coordination and public awareness,

and c) developing contract specifications.

a. Design and Layout. In excess of twelve (12) miles of stream

(nine miles on Swamp Creek and three miles on Elk Creek) were surveyed and

specific fishery habitat deficiencies identified. Additionally two preliminary

fish surveys were conducted on Elk Creek, both using electroshocking equipment.

One survey was conducted in upper Elk Creek below the Weaver Ranch where gabion

weirs were placed several years earlier. The second survey was conducted in

the Gould Gulch area where extensive BPA-funded habitat work is currently being

done by the USFS. Following these surveys, recommendations were drafted for

each private land ownership.

Identification of, and vicinity maps for, most private land ownerships

within the Joseph Creek project area were completed. Maps of all lands on

Elk and Swamp creeks which were proposed for work during FY 1985 were either

-12-



obtained or developed during the report period. These maps were later used to

locate fencing, planting and instream structure sites on proposed work areas.

b. Landowner coordination and public awareness. Because this program

requires a high degree of landowner acceptance and participation, several

activities were undertaken during the report period to promote landowner

awareness and acceptance of the program. Activities included contacts with

landowners and/or ranch managers on Chesnimnus, Elk, and Swamp creeks, giving

a slide presentation to a private landowner, and giving tours of BPA-funded

projects on Elk and Peavine creeks. Additionally, considerable time was spent

Through these contacts it was found that land-

owners in Wallowa County tend to have two basic concerns with the BPA habitat

improvement program: 1) loss of cattle grazing areas, and 2) loss of control

of their property to any government agency.

Loss of grazing areas. Most creek bottoms in the Joseph Creek

drainage are quite narrow and therefore any fencing of creek bottoms,

even in narrow strips, may eliminate a large percent of the best

forage available for cattle. Ranchers in Wallowa County are extremely

aware of, and sensitive to, this situation.

Loss of property control. Allowing any government agency to do work

on private property seems to be extremely threatening to Wallowa

County residents. Any government subsidized work which requires

easements or leases on private land is looked upon as loss of control

by landowners.

Time was also spent with landowners during onsite preparation and develop-

ment of riparian lease agreements.

-13- 



Efforts were made to inform the public and other resource agencies of the

habitat improvement program. Activities included writing and taking pictures

for a newspaper article which was published in the local newspaper, The

Wallowa County Chieftain (Appendix A), a talk given to the local Soil and Water

Conservation District (SWCD), and several tours of BPA-funded projects on Elk

and Peavine creeks with personnel from BPA, ODFW, USPS, and the Soil Conservatisn

Service (SCS),

c. Developing contract specifications. During this report period

some time was spent developing specifications for fence construction and types

of planting stock desired for implementation of the proposed projects.

2. Onsite Preparation

Considerable field time was spent identifying sites for instream structures

and riparian areas to be fenced and planted. Additionally, all proposed fences

for riparian areas and most instream structure sites were staked; watering gaps,

implement crossing sites and ingress/egress sites were also identified and

staked. Following preliminary staking of these sites, respective landowners

were given a tour of the proposed project area(s) on their property and asked

to help "fine tune" the boundaries and locations of all staked sites.

By the end of this report period approximately 4.4 miles of proposed

riparian fencing had been identified, staked and approved by a landowner on

Swamp Creek; this fence will protect approximately 16.2 acres of riparian

habitat and 2.4 miles of Swamp Creek. An additional 2.l miles of proposed

riparian fence were identified, staked and approved by a landowner on Elk

Creek; this fence will protect approximately 17.3 acres of riparian habitat

and 0.9 miles of Elk Creek.
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3. Easement Procurement

Though problems with landowner acceptance of the program which were

discussed earlier in this report still exist, and though no activities in the

easement procurement stage were anticipated for this report period, we have

been able to advance into this stage of the prework phase due to better-than-

anticipated acceptance of this program by some landowners. Therefore, as a

result of this initial response and the general feeling that if the program

cannot be sold to a landowner on the basis of its benefits to him, then the

landowner probably is not a good prospect for the program, it was decided not

to attempt purchasing easements. Consequently a redistribution of funds

budgeted for easement procurement during FY 1985 to "subcontracts" and

"miscellaneous field equipment" was requested during the report period to

facilitate possibile project implementation during the spring and summer of

1985.

Following project planning and onsite preparation we began to develop

riparian lease agreements. As with these first two stages of the prework phase,

easement procurement required a high degree of landowner coordination and

cooperation. Drafts of riparian lease agreements were developed and given to

two landowners, one on Elk Creek and one on Swamp Creek. Tentative agreement

was reached with the landowner on Swamp Creek and the resulting riparian lease

agreement has been delivered to the ODFW Lands Division in Portland to be put

into a final contract format. Though the landowner on Elk Creek has had the

opportunity to review the draft riparian lease agreement, we have not yet

been able to finalize the document.
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II. ADMINISTRATIVE/MISCELLANEOUS

Primary administrative and miscellaneous activities during the report

period entailed: 1) preparation of reports, work plans and environmental

documents, 2) coordination of habitat improvement projects with the USFS, SCS,

Nez Perce and Umatilla Indian Tribes and ODFW personnel, 3) purchasing of

field and office equipment and supplies, and, 4) participating in onsite,

habitat related training activities with USFS and ODFW personnel.

SUMMARY/CONCLUSIONS

to the habitat improvement program we are hopeful of not having to purchase

easements in FY 1985, Therefore we have requested a redistribution of

easement procurement funds to facilitate possible project implementation during

the spring and summer of 1985.

2. Activities during this report period have all been within the prework

phase of the program. Areas of major emphasis have been: a) promotion of land-

owner awareness and acceptance of the program, b) design and layout of

proposed project areas, c) onsite preparation for implementation and d)

preparation of riparian lease agreements with landowners.

3. Approximately 6.5 miles of riparian fencing which would protect 3.3

miles of stream and 33.5 acres of riparian habitat were identified and staked

in preparation for project implementation.
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1. ABSTRACT
Peavine Creek is an important contributor to wild steelhead
production in the Grande Ronde River system. Spawning and rearing
habitat has been reduced because of man-caused factors in recent
decades. High stream temperatures and lack of pools are chronic
problems in this stream. The purpose of this project is to
provide off-site enhancement for losses due to the mainstem
hydroelectric system. Optimum rearing habitat is severely
limited. Redd counts have dropped from 22.6 per mile in 1960 to
zero in 1979. The 1984 count was 1.6 per mile. The estimated
annual increases in total habitat capability resulting from this
work and with existing downstream passage problems is 5,400
steelhead smolts or about 102 spawning adults.

The project site is on Forest Service land. The Forest Service
has intensified efforts since 1979 to rehabilitate this stream
(and other streams in the Joseph Creek drainage). Peavine Creek
is the highest priority for treatment within the Grande Ronde
River system as displayed in the Columbia River Basin Fish and
Wildlife Program.

Project activities on Peavine Creek included construction of
instream devices (log weirs, and ripmp deflectors) to create
pools and stop channel braiding; planting of deciduous vegetation,
and construction of streamside fencing to protect floodplain and
riparian vegetation.

Fifty one instream structures (25 weirs and 26 deflectors) were
constructed in late summer 1983. No failures occurred due to
spring runoff in 1984. Maintenance was performed at several sites
where potential weaknesses in structures were identified. There
were fifty-one structures planned for this project. All of these
structures are providing a net increase in the pool develoment.

Planting of deciduous vegetation took place in April-June, 1984,
as planned. 3500 poles and large whips of willow, cottonwood, and
alder were planted in trenches. Small cuttings (1200) of willow
and cottonwood were planted, as were cottonwood seedlings.
Donated apple seedlings (500)  were also planted. This resulted in
forty-one acres of enhanced riparian area.

Installation of powered fences and conventional fences has been
completed

.  INTRODUCTION
Peavine Creek is a smaller-sized tributary system within the
Joseph Creek drainage, which in turn is a large sub-drainage of
the Grande Ronde River. Peavine Creek is one of several small
streams which combine to make Joseph Creek an important
contributor to steelhead trout production in the Grande Ronde
system.

Recent surveys of Peavine Creek indicate that existing spawning
and rearing habitat is marginal for its entire length. Most





The mainstem of Peavine Creek is 5.35 miles long, the East Fork is
4.45 miles long and the West Fork is 1.55 miles long. The
draiage has a southerly aspect, and the mainstem flows due south.
At its source it is 4800 feet in elevation, and 3520 feet at it
confluence with Chensnimnus Creek. The average gradient is less
than 2%. The percentage of pools in the mainstem project area is
14%.

Parent material type in the drainage is basalt with pyroclastic
interflow, with less than 20% granitics. Soils are colluvial
(residual, volcanic ash), silty clay loams, and loams. Water
storage capacity is low to moderate. Slopes generally are steep,
parallel, slightly dissected to dissected drainages generally
greater than 3 drainages per square mile.

Plant communities of adjacent forested communities are represented
by Ponderosa pine/Douglas-fir, and mixed conifer types, with sane
lodgepole pine communities in the upper elevations. There are few
moist or dry meadow associations anywhere along the creek. Most
riparian and floodplain habitats exhibit potential for deciduous
brush and/or conifer climax conditions (i.e., the potential for
shaded stream conditions is high).

The surface erosion hazard on the immediate slopes and uplands
associated with Peavie Creek and its forks is high. It is
moderate at higher elevations in the drainage. Mass movement
hazards, fertility and compaction qualities are generally low
throughout this drainage.

4. METHODS AND MATERIALS

Project activities were:

1. Design and implementation of instream structures to create
pools, deeper channels, and stop channel branding.

2. Planting of deciduous vegetation to hasten shade development.
3. Exclosure fence design and construction to provide protection

of riparian and floodplain vegetation.

Instream structures
Development of this phase consisted of site planning and design
by the Forest Service wildlife and hydrology personnel, in
conjunction with district Oregon Department of Fish and Wildlife
fisheries biologists. After project designs were finalized,
equipment use rental agreements for heavy equipment were
developed and executed, and all materials were purchased.

Because of anticipated high peak flows, log weirs, and riprap
standards were designed to withstand maximun pressures.
logs (28".36"dbh) were used for the weirs, and 3 foot minus rock
was cultivated for use as riprap and deflector material. A
crawler loader was used to handle the logs, and a backhoe was
used to excavate the weir sites and to backfill over the sites-
Standard procedures (hardware cloth, filter cloth, etc.) were
used. Plunge pools were excavated with the backhoe. Vertical
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Fencing

Shading and stability will be accelerated and protected with
fencing. The plan calls for the mainstem project area of
Peavine Creek to have total protection from livestock grazing for
ten years or until objectives for fisheries habitat have been
reached. Protection will be achieved with exclosure fencing
along the entire project area, with gaps for livestock access to
water and movement around barriers. These fences will be "New
Zealand" type high tensile strength, powered construction
(electric). Each exclosure unit is designed to be powered by
solar charging units. Most will be 4 - wire panels, with one 5 -
wire unit desinged for big game exclusion. 5.5 miles of powered
fence will be built, resulting in 2.75 miles of stream being
protected by exclosures on the mainstem of the creek.

Three additional small units on the East Fork of Peavine Creek
will also be fenced, using conventional 5 - wire barbed wire
construction. The net result will be an additional .5 miles of
stream being protected from livestock grazing.

5. RESULTS AND DISCUSSION

Instream structures
25 weirs (23 log weirs; one gabion weir: one rock weir) and 26
deflectors and bank protection structures were installed in 1983
(Appendix 1). There were no failures, and plunge pools below 11
weirs were maintained as desired. At several weirs sane large
riprap material fell from the protective berm on the log ends into
the pools. These were isolated situations, and the rocks were
easily moved to the edge of the pool to provide hiding cover.
Pool depths were maintained at an average depth of 12-18 inches.

Substantial additional costs were incurred due to the difficulty
in locating rock sources specified by these large weir designs.
Where rock sources of required size are economically unpredictable
in country such as this, flexibility in implementation methods and
locations should be built into future project planning.

In May, 1984, rock from stockpiled material was used to touch up
rock work on weir berms and deflectors where high flows this
spring indicated potential trouble spots. It would be
advantageous to maintain sufficient funds of stockpiled rock for
potential annual repair work, and to have crews move large rocks
from plunge pools to maintain their effectiveness.

Planting
Planting was achieved on schedule, and total planned numbers of
stems were exceeded. Survival rates are not -known at this time.
Three years is a minimum amount of time needed to evaluate success
of planted poles and whips.

At this time, examination of materials planted in 1984 shows a
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hi@ survival rate among large poles (2-4" diameter), cuttings and
seedling stocks of cottonwood. The use of powered fencing will
greatly help reduce browsing pressure on planted stock from
livestock and big game, thus increasing survival rates.

Plantings were made primarily in the lower half of the project
area on the mainstem. These are the reaches that are most
deficient in shade. Observations in these lower reaches this year
have turned up a noticeable bloom of young willows and alders in
the riparian zone. This has occurred in an area where livestock
use has been temporarily reduced. Based on this evidence, it
appears that natural recovery potential could be dramatic with the
combined planting and fencing effort.

Additional thought should be given to propagating remnant
cottonwood species native to these drainages. This would consist
of making cuttings of branch ends during dormancy, and contracting
local nurseries to grow these whips to 2-3 year old rooted stock.
Similar effort could be made with root suckers and cutting of
aspen. Planting (and protecting) a smaller number of these
species (200-300) in clusters would encourage colonization and
restoration of highly efficient, acclimated tree species which are
capable of quickly growing dense multiple canopies of shade.

Fencing
Multiple contracts were let to acquire materials for powered
fencing and sane standard fence materials. Wire and wire products
for barb wire fence construction were purchased through standard
Forest Service sources. The total 6.52 total miles of fence have
been built under contract.



Monitoring
Monitoring of fisheries habitat consists of two strata of
information: Pre-project data and project monitoring data.

Pre-project data
Shade monitoring transects were established in 1973. These
studies were reread in 1981 and will continue to be monitored
at five year intervals.

General inventories were made in 1979 with photo series. These
provide supplemental stream and floodplain data references.
Additionally, large scale color I-R aerial imagery of Peavine
Creek was flown in 1982 by the Forest Service. Use of this
type of imagery to record habitat change will be incorporated
in the monitoring plan for this project.

Project monitoring plan
A plan and methods for monitoring changes in habitat parameters
and attainment of habitat objectives has been developed in 1984
by project personnel on the Wallowa-Whitman N.F. Monitoring
plan, method, field form/legend and preliminary data are
attached (Appendix 2).



6 .  SUMMARY AND CONCLUSIONS

All designs were successfully implemented. There was no
structural failure in any of the weirs and all are functioning as
planned. Minor inefficiencies have occurred where rock from
protective berms has spilled into the plunge pools.

Unexpected costs arose due to difficulties in finding and
cultivating the correct size of rock material for rip-rap on log
weirs. Additional extra costs in salaries occurred due to
planning and supervision of the project that was needed during
weir construction and due to maintenance which was not budgeted
for in 1984, but executed to head off potential problems on a few

Because of the severly disturbed condition of Peavine Creek, weirs
were designed to withstand high runoff events. This experience
and subsequent evaluation is leading us in the direction of
innovative designs that can reduce costs and be comparable, or
more effective in the future. Net costs for these weirs is about

New designs developed this year will be able to
reduce these costs by 50%.

Planting was implemented on schedule with reductions in costs due
to improved efficiency. We are optimistic about achieving our
objectives for stream shading.

Exclosure fencing is progressing as planned. The innovative
powered fencing technology appears to be a very efficient tool for
this kind of project. Materials and construction time are
significantly less than barbed wire construction. As we became
more acquainted with this technology we feel its efficiency will
increase even more.
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7. SUMMARY OF EXPENDITURES

Budget (as of June 30, 1984)

1. Salaries
2. Equipment rental
3. Construction/Services
4. Material/Supplies
5. Travel
6 .  Overhead
7. Currently Approved Budget
8. Cumulative Expenditures To Date

4.5 miles of mainstem =





APPENDIX II

BPA/USFS Anadromous Fish Habitat Project Monitoring Plan

This document outlines the habitat parameters which the Forest Service
will monitor prior to and on a long term basis as part of the
BPA/USFS/ODF&W and Tribal Anadromous Fish Stream Improvement Projects
on the Wallowa-Whitman National Forest. Baseline and future monitoring
of fishery populations will be conducted under the leadership of the
ODF&W. Parameters, methods and frequency for doind such are presently
being determined by that agency. They will become part of the
monitoring plan upon completion.

Project Areas : Joseph Creek Drainage and Upper Grande Ronde River,
Wallowa-Whitman National Forest.

Project Objectives : Within 10 years of the completion of each
project implementation, the water temperature, pool/riffle ratio, and
streambank cover components of the habitat within the project areas
is planned to be in near optimum spawning and rearing conditions for

Primary Habitat Monitoring and Evaluation Parameters
1
2:

Water temperature
Stream shade

3. Pool quality
4. Channel bottom sedimentation and compositions
5. Streambank stability
6. Riparian/floodplain vegetation
7. Pools associated with structures

Methods

A. Water temperature

1. Recording thermographs will be installed instream
immediately above and below each entire project area
(USFS), or in a similar manner above and below isolated
major segments of project areas.

2. Temperature data will be supplemented by on-site
measurements taken with hand held thermometers when
reading transects.

B. Channel and banks

Permanent cross channel transects will be randomly installed
which will monitor in-stream changes. When appropriate, sets
of transects (one set equals one monitoring project will be
set up to isolate different types of treatment improvements
or initial stream conditions - such as different cattle
grazing systems or significantly different stream gradients.
These transects will be installed at a rate that insures
statistical reliability at the 90% confidence level for all
parameters in the treated areas. Confidence intervals
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(controlled by number of sample points) will be small enough
to identify changes that are expected to take place by the
end of ten years. All transect data will be collected during
the summer months, and reread at the same time thereafter
(preferably July-August). All parameters will be summarized
by mean values, variance, standard error and confidence.

1. Stream shade will be indexed by spherical densiometer
measurements of brush and cabined brush and tree. This
will be done at each transects mid-stream point.

2. Flow depth will be measured at l/4, l/2, and 3/4
intervals on the cross sectional transect. Flow width
will also be measured.

3. Pool/riffle ratios will be established by classifying
stream surface flow characteristics of each cross
sectional transect.

Pool quality will be evaluated on the basis of the
largest pool intercepted by each transect, and rated
using Platts'
pool quality (modified for small streams).

4. Sediment will be evaluated as a componenet of the stream

5. Streambank stability will be evaluated at each transect
site by use of a similar scheme developed by Platts
et.al. (1983 p.13) using five categories (very poor to
excellent) in combination with vertical bank height
measurements.

c.

Changes in vegetation structure, canopy closure, and
composition will be monitored using two systems of photo

1. Fixed camera points will be established at each stream
transect site. Pictures will be taken (color
transparencies) across stream (both directions), up and

scale in all photos. This will give a ground level view
of vegetation change.
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2. Color I-R aerial imagery (scale 1:2000) will be flown
before project implementation (or a3 early as can be
scheduled) of all Forest Service stream project areas.
These will be reflown at about 5 year intervals.
Percentage change in vegetation canopy cover and
vegetation composition will be determined from this
imagery.

Footnote 1: Platts, William S. et.al. 1983 Methods for evaluating
stream, riparian and biotic conditions. GTR IN-138. Forest Service

D. Pools associated with structures

1. Fixed camera pointi will be established at each site.
Pictures will be taken viewing upstream with a reference
scale positioned in the deepest part of the pool.

2. Measurements will be taken of pool depth, width, length,
and quality.

Schedule :

1. Recording thermographs where needed to supplement existing
equipment, will be installed at the initiation of project
implementation. They will be maintained continuously during
the field season (June l-Sept.30.).

2. Transects and photo points will be monitored biennially after
installation for at least ten years.

3. Aerial imagery will be reflown at 5 year intervals.
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Yeasure by Jamming screwdriver into bank at ten random points
within reach of transect bank intercept. If screwdriver goes
into bank all the way to its hilt, count as no rock.

Yen-vertical bank cutting resistance class

-Same as above except also include canopy cover vegetation as
part of percentages.

-If there is also a vertical bank on the same streamside that is
C.5 feet or higher, record just for the vertical bank and Ignore
the non-vertical bank resistance class

Bank stability class - Use this table

Pool quality - For this characterization, glide/runs are included as
pools - micropools are not (for pool/riffles ratio, micropools are
included as pools)

- Record up 52 two most dominant pools

3ank undercut - record just for when stream bottom 5s part of Iundercut
40 not record (even if It exists) on inside cloves and straight
sections - not part of sampling population
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INTRODUCTION

The Elk Creek Spawning and Rearing Habitat Improvement project was
developed to enhance and improve anadromous fisheries habitat that had
been identified as deteriorated.

Elk Creek is part of the Joseph Creek subdrainage of the Grande Ronde
system. It was initially identfied as the number 2 priority for
treatment within the Grande Ronde System as displayed in the Columbia
River Basin Fish and Wildlife Program.

The primary problems were lack of pools and high summer water
temperatures. These critical limiting factors effected rearing
habitat during the summer months of July and August. The plan was to
offset these factors by installing instream structures as well as
planting and protecting deciduous and coniferous vegetation.

The first phase of the project, funded by the Bonneville Power
Administration, was initiated in 1984. This work involved the final
design, location staking, and installation of instream structures.
Initially, twenty-five structures were planned, but due to design
modifications, forty structures were installed. In addition, a
monitoring plan was developed and baseline data collected for both the
Elk Creek and Peavine Creek projects.

This annual report shall display all facets of the project that
occurred in 1984.



METHODS AND MATERIALS
The project was initially designed by the District Biologist and the
District Hydrologist. The district has acquired low elevation
infrared aerial photography coverage of the entire stream. Mylar
overlays were made in mosaic fashion and served as on-the-ground maps,
upon which field notes were compiled. The overlays also served to
display site-specific structures and planting locations.

Field reconnaissance was conducted initially by the Wildlife
Biologist, Mr. Michael Leonard, and Hydrologist  Ken Hohmann.
Subsequent field trips and project designs were conducted by Mr.
Leonard. Throughout the planning phase, State Fisheries Biologists
Ken Witty and William No11 were consulted. Baker District Hydrologist
Woody Hauter was also consulted.

The final design, contracts, and material acquisition were
accomplished by Mr. Leonard.

District Range Conservationist, James Olivarez, was assigned to
implement the in-stream structure installation. Mr. Olivarez and Mr.
Maxwell Mallory installed all structures during the month of August
with the assistance of a CASE 580-C backhoe and operator.

The project utilized several different types of structures: log weirs,
wire gabion basket weirs, and artificial boulders. The logs were
acquired locally. They were lodgepole pine with diameters of 8” to
10" and lengths varying from 18" to 30". A self-loading logging
truck and operator were hired to stockpile them at strategic points
within the project area. Then, a horse-logger was hired to disperse
the logs to the individual weir sites.

Along with pre-placement  of logs, forest personnel dispersed the wire
gabion baskets, two per weir. The wire gabion baskets were of
standard design and materials. They were used to anchor the log
weirs.

Boulders were used in the project; however the project area did
not have an adequate rock source. An experimental, artificial boulder
was designed and constructed by Mr. Leonard.



RESULTS
The results of the 1984 season were forty instream structures
installed in the Elk Creek project area. These were confined to a one
mile section of the 5.8 mile project area. These forty structures
consisted of one artificial boulder, three wire gabion weirs, one
digger log, one digger log/jetty and thirty-five log weirs.

There were five log structures, where gabion support baskets were
installed as part of the keyed-in ends. The log weirs were two- and
three logs high structures. The logs were spiked and banded. All
weirs were placed in keys (countersunk into banks) that were four to
six feet long and three to four feet deep. All bottom logs were
placed three to six inches into the stream bed. The upstream aide of
weirs were selaed with a semi-permeable plastic cloth. The wooden
lathe was used to prevent cloth from ripping out as one edge was
nailed to the top log of the weir. The plastic was covered with fill
material from a hole dug by a backhoe in the downstream side of the
weir. A 1 l/2 inch deep notch was made in the center of the top log
on all but three weirs. Low flow drop in water from weirs was not a
concern, therefore weir height was not restricted.



DISCUSSION
Initially, the structures were planned to spaced at fifty foot
intervals. This was modified to a minimum of seventy-five feet. The
rationale was that, due to the stream gradient, such a close spacing
might eliminate any riffle component within the interspaces.

The change in structural design (i.e. material size and armoring) from
what was installed on the Peavine Creek Project was due to concerns
about high unit cost and the desirability of getting more structures
for the dollars available.

At the onset of construction, it became apparent that the wire gabion
basket structures were extremely costly - both in time and materials.
Input from state fisheries biologists strongly discouraged the
installation and use of these type of Structures. Also, the site was
noted as not having adequate rock to fill gabions. Hence the log
structures were favored.

The three gabion structures installed in the project cost aeven times
that of log weirs. Precautions were taken to avoid a potential sieve
effect at low flows. Fry and pre-smolts tended to try to go through
holes and got trapped. Semi-permeable plastic was used to line the
entire upstream surface of the wire weirs. The notch facsimile
depression for low flows was also lined.

The structures installed appear to fill the desired need as high
quality pools. The average pool depth was two and a half feet and
avaerage surface area per pool was 64 square feet.

The net costs per structure for actual construction (excluding
planning, design, etc.) w a s $250.00 each. This is a significant
decrease from $800 .OO per cost on Peavine Creek.

One or two seasons of evaluations should validate that these type of
low cost structures are of sufficient quality to effect the desired
results.

A plan and methods to monitoring changes in habitat parameters and
attainment of habitat objectives was also developed in 1984 by project
personnel of the Wallowa-Whitman National Forest. The monitoring
plan, method, field form/legend are attached. Preliminary data shall
be displayed in the final report.
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APPENDIX II

BPA/USFS Anadromous Fish Habitat Project Monitoring Plan

This document outlines the habitat parameters which the Forest Service
will monitor prior to and on a long term basis as part of the
BPA/USFS/ODF&W and Tribal Anadromous Fish Stream Improvement Projects
on the Wallowa-Whitman National Forest. Baseline and future monitoring
of fishery populations will be conducted under the leadership of the
ODF&W. Parameters, methods and frequency for doind such are presently
being determined by that agency. They will become part of the
monitoring plan upon completion.

Project Areas : Joseph Creek Drainage and Upper Grande Ronde River,
Wallowa-Whitman National Forest.

Project Objectives : Within 10 years of the completion of each
project implementation, the water temperature, pool/riffle ratio, and
streambank cover components of the habitat within the project areas
is planned to be in near optimum spawning and rearing conditions for
summer steelhead and/or spring chinook salmon.

Primary Habitat Monitoring and Evaluation Parameters
1. Water temperature
2. Stream shade
3. Pool quality
4. Channel bottom sedimentation and compositions
5. Streambank stability
6. Riparian/floodplain vegetation
7. Pools associated with structures

Methods

A. Water temperature

1. Recording thermographs will be installed instream
immediately above and below each entire project area
(USFS), or In a similar manner above and below isolated
major segments of project areas.

2. Temperature data will be supplemented by on-site
measurements taken with hand held thermometers when
reading transects.

B. Channel and banks

Permanent cross channel transects will be randomly installed
which will monitor in-stream changes. When appropriate, sets
of transects (one set equals one monitoring project will be
set up to isolate different types of treatment improvements
or initial stream conditions - such as different cattle
grazing systems or significantly different stream gradients.
These transects will be installed at a rate that insures
statistical reliability at the 90% confidence level for all
parameters in the treated areas. Confidence intervals
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(controlled by number of sample points) will be small enough
to identify changes that are expected to take place by the
end of ten years. All transect data will be collected during
the summer months, and reread at the same time thereafter
(preferably July-August). All parameters will be summarized
by mean values, variance, standard error and confidence.

1. Stream shade will be indexed by spherical densiometer
measurements of brush and combined brush and tree. This
will be done at each transects mid-stream point.

2. Flow depth will be measured at l/4, l/2, and 3/4
intervals on the cross sectional transect. Flow width
will also be measured.

3. Pool/riffle ratios will be established by classifying
stream surface flow characteristics of each cross
sectional transect.

Pool quality will be evaluated on the basis of the
largest pool intercepted by each transect, and rated
using Platts' et.al.* (1983, p. 9) technique of rating
pool quality (modified for small streams).

4. Sediment will be evaluated as a componenet of the stream
substrate, and rated using Platts' et.al. classification
system (1983, p.16) for stream substrate.

5. Streambank stability will be evaluated at each transect
site by use of a similar scheme developed by Platts
et.al. (1983 p.13) using five categories (very poor to
excellent) in combination with vertical bank height
measurements.

C. Riparian/floodplain  vegetation

Changes in vegetation structure, canopy closure, and
composition will be monitored using two systems of photo
imagery.

1. Fixed camera points will be established at each stream
transect site. Pictures will be taken (color
transparencies) across stream (both directions), up and
downstream from the transect "zero-point", using a meter
scale in all photos. This will give a ground level view
of vegetation change.
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2. Color I-R aerial imagery (scale 1:2000) will be flown
before project implementation (or as early as can be
scheduled) of all Forest Service stream project areas.
These will be reflown at about 5 year intervals.
Percentage change in vegetation canopy cover and
vegetation composition will be determined from this
imagery.

Footnote 1: Platts, William S. et.al. 1983 Methods for evaluating
stream, riparian and biotic conditions. GTR INT-138. Forest Service

D. Pools associated with structures

1. Fixed camera points will be established at each site.
Pictures will be taken viewing upstream with a reference
scale positioned in the deepest part of the pool.

2. Measurements will be taken of pool depth, width, length,
and quality.

Schedule :

1. Recording thermographs where needed to supplement existing
equipment, will be installed at the initiation of project
implementation. They will be maintained continuously during
the field season (June 1-Sept.30.).

2. Transects and photo points will be monitored biennially after
installation for at least ten years.

3. Aerial imagery will be reflown at 5 year intervals.



BPA -
Legend

USFS Fisheries and m Habitat Monitoring Form

For recording, use dark pencil
If defintions are not given below, we are using those described in
"Platts, May 1983"

Left and right is relative to looking downstream

Transects start on left side - zero is on left side

Aerial photos - specific photo numbers may be written in below
transect number Distance from left ????? - horizontal distance

Flow type - (R)iffle,  (P)ool, glide/run (G/R), micropool (MP), (D)ry
Choose dominant class

Micropool - at shallow edge of stream flow, non-turbulent, very slow
or no current, generally more than 50% of area has rock above surface,
generally 1 to 2 inches deep, generally good cover for very small
fish.
Substrate - (B)edrock, (W)oody (D)ebris

Dimension is for widest point Record dominant class
Ignore small sediment that is layered on rocks perched above a
flatter/lower substrate level.

Water depth - Measure to nearest .05 feet at three points - l/4, l/2
and 3/4 of way across stream bottom. Depending on channel bottom
shape, to get average depth divide by X.

Not recorded (even if exists) for inside curves
- not part of sampling population.

-Record to nearest 0.05 feet - top of bank is soil top
-If bank is undercut, record height down to stream bottom
-If bank has sloughed, and loose material will almost definitely
wash away next high run off, ignore it.
-Record vertical banks that are less than l/2 foot high as 0.25
feet.
-Record just the dominant vertical bank if there is more than one
on one stream side.

-Do not record horizontal distance to bank if it is less than 0.5
feet high.
-Do not record heights or distance to false banks that are
isolated away from normal high flows.



Vertical bank cutting resistance classes

jamming screwdriver into bank at ten random points
within reach of transect bank intercept. If screwdriver goes
into bank all the way to its hilt, count as no rock.

Non-vertical bank cutting resistance class

-Same as above except also include canopy cover vegetation as
part of percentages.

-If there is also a vertical bank on the same streamside that is
0.5 feet or higher, record just for the vertical bank and ignore
the non-vertical bank resistance class

Bank stability class - Use this table

Pool quality - For this characterization , glide/runs are included as
pools - micropools are not (for pool/riffles ratio, micropools are
included as pools)

- Use rating scheme used by "Platt's, May, 1983" on p. 9

- Record up to two most dominant pools

Bank undercut - record just for when stream bottom is part of undercut
-Do not record (even if it exists) on inside curves and straight
section3 - not part of sampling population





APPENDIX III

Appendix III is composed of four distinct proceedure  displays used during the
Elk Creek Project. All proceedure  displays were developed by Michael Leonard,
Distirct Wildlife Biologist. The proceedures are for the following; Installation
of Gabion Basket Weirs; Installation of Two-Log Weirs; Triple Log Weir Configuration;
and Notes on Notch the Log.
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This report focuses on the activities accomplished in Sheep Creek and the Upper

to clearly identify the needs (base on objective), the means to
satisfy those needs (habitat improvements), and the process by which an
evaluation system (monitoring) would record the success or departure from the
present condition of the systems following the completion of any improvement
activity.

The present habitat conditions in Sheep Creek and the Upper Grande Ronde River
are significantly below their full propagation potential. Based on the
assumptions that passage problems would be improved and that the release of
hatchery produced chinook and steelhead smolts will become a successful

increasing the amount and quality of utilizable physical

The basic methods used to compile information for inventory and monitoring were
based on Platt’s work (Platt, 1983). The systematic description of parameter
measurements and the statistical verification paved the way with some slight
modifications for our own monitoring system now in place in Sheep Creek.

Literature is abundant on the subject of rearing and spawning of salmonids
(Reiser & Bjornn, 1979). The general habitat requirements for optimum production
of salmonid,, cool free-flowing water, clean gravel, low turbidity, free access
for migration, and suitable macroinvertebrate food sources are highly sought
parameter s and from the basis for stream management objectives in Sheep Creek and
the Upper Grande Ronde River. Specific habitat requirements for individual
species such as rearing riffle for steelhead fry and rearing pool suited for

improvements.

The knowledge base for Sheep Creek and the Upper Grande Ronde River is rather
thorough but piecemeal in nature. For instance, it is easy to converse about the

or Sheep Creek. But it will not portray an accurate or detailed enough account
of the specific needs, i.e. where to concentrate, what to prescribe and how to
implement. To acquire this knowledge base it was apparent that a 100 percent
inventory of the prescription segment s was a necessary requirement. Both Sheep

A system of inventory



From the inventory enough knowledge was gathered to recommend stream habitat
improvements. For instance, knowing pool riffle was 40:60 in a section of stream
and that pool quality was 2.1 told us that the ratio mix was right but pools
overall locked in some pool quality component. Or knowing something about the
vegetative density led the improvement recommendations for planting.

a total of 7.51 miles.

Monitoring of the activities before and after is probably the key to future
success of the program. In Sheep Creek 25 permanent cross sections have been
installed and read in preparation for installation activities scheduled for 1985.
These stations target habitat variables such as pool/riffle, strata, bank
condition and riparian vegetation. Future readings will occur one year after
installtion and every five years thereafter for a ten-year period.

Temperature stations above and below the activity are also installed. Recording
thermographs mark temperature variation through the summer months.
Electrofishing of two habitat types and a control in Sheep Creek were
accomplished by the ODFW along with Forest Service personnel to estimated
salmonic populations. Intensive habitat improvements will take place in the two
stratified habitat types. The control will be left untreated.

No monitoring stations have been installed in the Upper Grande Ronde River. They

Two prototype structures were placedd in Sheep Creek to demonstrate the theory of
digger log operations. They were placed by hand at a cost of $242 per structure.
Results and Discussion

There are no results to report for 1984. Planning and pre-work on mainly Sheep
Creek and secondarily the Upper Grande Ronde is complete.



Data from the monitoring is included in the appendix material. Table 1
illustrates the projected smolt production based on the installation of 123
structures and the planting of nearly 10,000 lineal feet of streamside in the
Sheep Creek system.

Work is scheduled to begin on or near July 1,1985, on the installation of
physical structural improvements. In the spring of 1986, planting of the

monitoring is expected to be completed in Sheep Creek in May of 1986. In July of

River.


































































































